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Deuided into 2. partes, wherein is — . the 


three Kindes of Sayling, Flerixontall, Paradaall amd ſay 
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To the right konourable Lord ( harles Haward, 


Baron of E/fngham, Knight of the noble order of the 
Garter, Liuetenaut of her Maie flies Counties of Suſſex an Sture). 
Conſtable of her Maieſties Honor and Caſtle of W-. in. 
ſor, Lord high Adimirall of England, Ireland, and VYales and of the 


Dominions and Illes of the fame, of the towne of Callis and marc 
thereof, Normanay,Gaſcony,and Grejnes, Captaine general! of 


ber Maieſtes Seas and Nauie royal!, and one ot her 
Maieſties mod hynorable prinie Counſell, John 
Daus wiſherh increaſe of honour 
and perfect telic tie. 


ght Honourable and my eſpecial good I. ord, a 
& | by che inſtinct of nature all men are defirous of 
knowlege, and talce pleaſure in the varieties of 
vnderſtandimg, ſo it ic like w iſe ingraffed by the 
lame benefite ot nature, in the hearts of true no- 
| bilule, not onely to excell the vulgare ſert but 
WG allo edeherriſh, ſupport, and countenance all 
WP ſuch as ſhall in due courle proſecute their voca- 
2 tion: and as ſuch practiſes eicher ſpeculatiue or 
| ——— mecanicall ſhall receiue tauourable place in the 
honourable opinion of nobilitie, by ſo much the more ſhall the practuer bee 
eſteemed :whuchis the cauſe that at this time imboldeneth me to preſent vn- 
to your moſt honourable fauour this ſmũll treatiie of Nauigation, being a 
breefe collection of ſuch pratiles as in my ſcuerall voyages I haue fromexpe- 
rience collected. Among wiuchinthree ſeuerall attempts tor the diſcoucrie 
of the Northwelt paſlage, thereby to finde a ſhortand N- uigable courſe vnto 
the rich and famous Countries bf Cathay China, Pegs, the Iſſes of Meolucar 
and % ipina, that thereby to the great and ineſtimable beneſite of our coun 
try, there might be a rich and plentifull trade procured berweene vs and the 
ſayd nations in ſhort time to be perfourmed, and with great ſafetie in rc garde 
ot the courſe: which action and diſcouery (by meanes of that konobreble 
Counſeller Sir Fraunces Walfingham knight, principall Sea | 
ieſtic) was withgood refolution acc the M 
in the decay of his honourable hie, the t was b 
an F # 
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ho yſocuer mens mindes alter, y oubt e or) nauigable, 

and cafic to be perfonrmed by that cour e (whenfocuerit tplcaſe God to 

1 reueale the fame )by inuincibſe reafons;and ſufficient experience tobe pro- 

by ucd ; and although before entre d into that diſcouery, ] was lufficientiy per 

: ( Waded bfthe cctainty che rect. by hiſtorical relation lubſtantially confirmed 

yhcreat ta F I made ſuſfic ent proote, „ but ſpeclly to 

my worſhipfu gopdtriend Naſt r Willram Sanden ſon, the onely. Merc lt 5 

ito hilbreat charges with moſt cotntant trauaile did f. bourtor the fintth 

ng therct: yet Ichanke Godtlut of late x hath bin wy yery goou chance 

to recciue better allurance then euer before ot the certanniie or that paſſ ige, 

and fuch was ny vchement defire forthe pertourtrianice the rcof,thatthercb 5 1 

I was vnch itiducrd to go wich M. Candiſb in lus ſecond attempt for the 

South S&5vpenlitgeobttineptomnfeyriro me, that uhen wee came to the 

California, Iiliduld there Have his Pinnice with my one Barck (whici for 

that purpoſe went with me to my great charges) to ſcarch that Noi tl. u eſt 

diſcouery ypon thole backe partes of America, but God hath otheru iſe dil 

| . poſed our purpoſes in his deuine Iudgements, for Nl. Candiſi beingnalfe way 
thtooghrhe ſtraights cf Aa anc, and unpatient oi the tempeſtious furiouſ- 
mes of that place, hauing allias Sbippes and company with hun, retw ned tor 

Frſl, by che duthoritie ot his comannd, when witha leading wind we night 

1 laue paiſt d the ſame, and returmug more then Bo leagues towarde Braſs, 

bi - my ſelſe being in his Ship named the Defare,wichout Boate, Oares, Sayles, 

|. Cablcs,cordag:victua's or my company ſufficientfor that attempt 

£ [was ſeperated in afreit o nter, and torced to ſceke the next ſhore for ny 

L tleefe, & recouering a harborou by vs nam ed Port De ſire, being in the law, 

F of 8 deg. did there repaire my molt miſerable u antes, and there ſtaying 4, 
moneths in moſt lamentable diſtre ſle, did againc concluce with my company ' 
t giue another attempt to paſſe the ſtr. iglis, as my beſt meane to game re- 

-eete, And tluec tunes I was in che South Seas, but till by ferious weather 

1 torced backe agame: yetnotwwhſtanding all tlus my labor t@perfourme the 
| 2 to his profite, and to ſaut my ſelſe (fer did aduenture and my good 

freinds for my fake Ii oo. pounds in the action) M. Cændiſie Was content to 

account me to be the aut hour ot his ouerthrom, ads Arite N his dying 

'S hand that I ranne from him, wh n chat his owne Shippe was returned many 

1 monetlus before me: A 
1 - 1 am bolde to make this re lation vnto your Lordihip,ocnely to ſati: fie your 
gil Honor of my conuerſation, ſot were I faultic of to foule a crune, I were wor- 
| thy of ten thouland torments, inpreſum ing to preſent this Treatiſe 10-your 
honourable Lordibip and now referring my cauſe ta your Lordthips conſi- 
deration, I will againe rerurne to my purpſe. 

% In choſe Nortlu eſt voyn ges where Navigation muſt be executed in moſt 
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not iq be matched by any nation ofthe carth, 


$ 


” - exquiſite forte, in thoſe sttempts Twas enforeed to ſeateh afpolible 
s required in fayhng:; by —— — I hate gathered together this breeſ, 
dedieateto your honour, h protection, be- 

ing defirous it it Jay in my power to doe {arre geater matters in your Lerd- 

ſlups ſcruice, hoping of your honour. ble pardonibecauſe 11s only done to 

ſhew my dunifullattcction, and nor for any fingularitiethatthe worke con- 

'tamcth, For Ithmkethere be many hundreds m England tuat can in a farre 
greater meaſure and more excellent ethode expreſie tlie noble ait of Na- 
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treatiſe, which with my felfe ] 


vigaticn,and Tam fully peiſu aded that our Countrie i not interiourto any 


for men et rare knowledge,fingularexpheation, and exquilite execution cf 
the Artes Mathenzaticke, for whit Strangers may becoparcd with N. Tho- 
ma Dięges Eſquire, bur Countryman the great maſter of Archmaſtric, and 
gor The oricall tpeculations & molt cunning calculation, M Dee and i. 2 bo. 
mas Herictis are hardly to be matched: and tor the mecarucall practiles drawn 
from the Artes of Mathematicke, our Country doth yeelde nen ct Hindpal 
excellencie, as M. Emery Miullencuæ tor the exquiſite making of Globes bo- 
dies, and M. Nicholas He yer for the ſingulatitie of perttature have the 
r of Etrope, M. Baker for his till and ſurpaſſuig grounded know- 


edge for the building of Ships aduantageable to all purpote, hath net mi any 
nation hs equal. | * 


- 


And now that I may returne to the painefull Seaman, it is not enknowne 
to all nations et the earth, that the Engliſh gocth before at others: in the prao- 


tiſes of ſayling, as appeareth by the excellent diſcoueryiot Sir Framncet Drake 
in lus paſtage through the ſtraights of Magilane , which being then ſo rau ly 
knowne, he could not haue paſſedꝭ vnleſſe he had beene a man of great prac- 
tile and rare reſolution s ſo much I may boldly (ay, he cauſe I haue ſeene and 
taſted the frowardnes ot the place, wich the great ynlikelyhocde of any pai- 
ſage to be th.t way. 

might here repeat the moſt valiant and excellent attempts of Sir Hag 
Witloughbie,Sir lobn Hawkins, Sir Hum phry Gubert, and your Lordſhins ſer. 
var M. George Raymond, ich diuers others that haue giuen moſt re{olute 
attempts in the practiſes of Nauigation as well for the ducouer i as other ex- 
ecution, hereby good proote is made, that not onely in the sull ofNauigay 
tion, hut alſo in the mecinicall execution of the practiſes of ſayling, yret ate 


* 
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And ſith Nauigationisthe meane whereby: Countryes are diſtouered, and 
communitic dra nc betweene nation and nation, the worde of God publ. 
ſhes to the bleſled recouery of the forrame ntcaites from hence it hath 


plraſed his dune Marethe as yet to det. yne the brightnes of his glories 
and that by Nauigation common weales through mutuall trade are not o tho 
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ly enriched, with hv great cſtceme ought the painefull 
Scamanto be embraced by whole hard aduentures ſuch excellent benefites 
are atcheiued, for by his exceeding great hazzards the forme of the carth, 
the quantities of Countries, the diuerſitie of nations and rhe natures of 
Zones,Climats,Countries and people, are apparantly made known vato vs 
Beſides, the great benefites mutually interchanged betweene nations, ot ſuch 
fruits, commodities, andartificiall practiſes w here with God hath ble fled cach 
particular country, loaſt and nation, according to tlic nature & ſcituation ot 
the place. | YC 
— hath made the Spaniard to be ſo great a Monarch,tacConman- 

der of both Indias,to abound in wealth and all natures benefites, but onlythe 
painefull induſtrie of his S ubiects by Nauigation, tlie ir former trade was only 
tg orenges, and oy le, but now through Nauigation is brought to be golde, 
ſiluer pearles, ſilkes, and ſpice, by long and paine full trade recoueted. WIucl. 

reatbenefites onely by her Matelties louing clemencic and atercttul fauour 
fe doth poſleſſe: for it her highnes and her moſt honourable Lor des would 
not regard the {mall — her dominions and thoſe famous ricli 
kingdomes,the eaſines ol the paſſae being once diſcouered, (the Northwelt 
I mcanc)with the full ſufficiencie ot her highnes Subiects to effect the (ame, 
there could then be no doubt, but lier ſtately ſeate of London ſhould bee tlie 
ſtorehouſe of Europe, and a nurſſe to all nations, in yeelding al Indian gomc- 
dities in afar better condition, and at a more caſie rate then now brought vn 
to vs, exchanging commodities of our one tore, with a plentitull returne 
at the firſt hand, which now by many exchanges arc bro bal vnto vs. 
Ihen ſhould the Spaniard againe returne to his old trade, and our lacrec 
Soucratgne be {cated the Commaunder of the cartly : which trade and moſt 
fortunate dilcoucry,we aboue all natonsought molt priucipally to regard, be 
caule of the ſingularitie & muincible force ot our Shipping, wich is not on- 
ly the commaunding tortreſſe ot our Country, but allo the dread of our ad- 
uerſary, and glory ot our uation : wherein we doe in no ſort flatter our (clues 
tor it was made apparant to all nationsof the earth, by the late moſt famous 
conqueſt tnat her Maieſtie had againſt the huge ſuppoſed inuincibleHcete of 
the Spaniard, being by her nauie vnder the Comaund of your Lordilup wlio 
there in perſon and in place of her Maieſtie, to your eternal glorious fame did 
diſgrace their glory and contound their force, & manifeſt their weakenes by 
che ir daſtrdly fligli, through Gods prouidence and your Lordſhips ſtately 
reſolution. ; | 

Then ſich Nauigation is a matter ofſo great inoment, | ſuppoſe that eucry 
mais bound in duty to giue his beſt furtherance thereunto: amon g whom as 
f the moſt vnmeete of all, yet wuhing all good to the painetull craueller, haue 

publithed this ſhort treatiſe, naming itthe Seamans Seerers, becauls by cer- 
taine 


bi 
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taine queſtions demaunded and aunſwered, I haue not omitted any thinge 
that appertaineth tothe lecretof Narigation,whercby if theremay grow any 
mcreale of knowledge or cate in pracie t iʒ the ching winehI cheifty de ſire. 
To maniteſt the neceſſary concluſions of Nauigation in bteefe and ſhorte 
tearmes is my only intent, & therefore I onut to declare the cauſes of tearmes 
and diffinition of artiſiciall wordes, as matter ſuperfluous tomy purpoſe, nei- 
ther haue Laid downe the cunning concluſions apt for Schollers to praft 
vpon the ſhore put onely thole things that are needefully required in 
a ſufficien Seaman; beſeeching your honourable Lordihup to 
pardon my bolneſſe, and with your fauour able coun- 
tenance to regard my dutifull affecton, I moſt 
humbly commit your good Lordſſip to 
the mercies ot God, ho long pre- 
ſetue your health with conti- 
nuall increaſe of 


; honour, 


From Sandnudge by Darthmth the 20, 
of Augult. 1594, 7} 


vour Lordſhips in all dutifull 


ſeruice to commaund, 
Iobhn Dawes: 


»). 
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' THE SEAMANS SECRETS. 
\ A What is Nawgation Þ 


SS Auigation is that extellent Art which — 
Nel infallible concluſion, how a ſufficient Ship may bee con- 
a ducted the ſbozteſt good war from place to place, by Cozle 
ao Trauers. 


— * 
No What are theſe infallible concluſions? 


Aul vation conſiffcth of the partes, which being well vnder ſtood and 
pꝛactiſed are toncluſions infallible, whereby the ſkilfull Pilote is vom 
or all doubt to effect the thing purpoſed. Df which, the firſt is the K oꝛtzontall 
Nauigation, u hich manifeftcth all the varieties of the Ships motion with 
in . Poꝛizontall plaine ſupetſicies, where eucry line dzawne is ſup poſed a 


—ů—— aradoxall oz Coſmographicall Sauigation, v hich de⸗ 

n ofthe Ship any courſealiignedin longi⸗ 

— oder diſtãte, either parti is the ſkiiful gas 

thering together of many Poꝛizont one infallible and ti us 
motion paradoxall. „ 


The — great Circle Nanigation, which teacheth how vpon a great 
Circle dꝛabone betweene any two places aſſigned, (being the onely ſhoꝛtelt 
| way betwene place and plate) the Ship may bee conducted, and is perfoz- 


N 


med by the ſkilfull application of Dozjzonrall and 
What is a Corſe ? 


Cozſe is that paradorall line which paſſeth bet wine place and place, 
F acco)ding fo the true Yozizontall poſition of the Magnet, vpon which 
NY o_ Ship pꝛoſecuting her motion, ſhallbe conducted het werne the, fapd - 


et What is a Trauers? 
Traners is the varietie 02 alteration of the Sippes motion byon the | 
Abe wary ö tee ee bythe e 


Hog J% 


collection of which Tranerſes,the ſhips bnifozme mation oz Cozle is giuen. 


What Inſtruments are neceſlary forthe execution 
of this excellent skall. 

He Inſtrumentes necefſarie fo2 a ſkilfull Heaman, are a Dea Coin- 

paſſe,aCroſle ffaffe,4Nuadzant,an Aſtrolab e, a Chart, an inſtrument 
magnetitall foʒ the finding of the variation of the Compaſſe, an Þozkontall 
plaine Sphere, a Olobe, anda paradoxall Compaſſe. By which inſtruments 
all concluſions and infallible demon flrations, Hidꝛographicall, Geographi⸗ 
tall, and Coſmographicall are without controlement ot exrour to be perfo2- 
med: but the Sea Compalle, Chart, and Croſſe ſtaffe, are inſtruments ſufs 
ficient foꝛ the ſeamans vſe: the Aſtrolabie and Quadzant beinginſtruments 
very vncertaine fo2 Sea obſeruations. 

| | Whar is the Sea Compaſle ? 

He Dea Compaſſe is apzincipall inſtrument in Nauigation, rep 

tinx and diſtinguiſhing the Hoꝛizon, ſo that the Compaſſe 
ueniently be named an Artificial Hoꝛiʒon, becauſe by it are manj 
limits and diſtinctions of ſhe Hozizon required to the perfect vſ 
tion, which aiſtinctionsare the ; 2. points of the Compaſſe, wi 
rizon is deuldedinto 3 2. equall partes, and every of thoſe point 
por name, as in the figure following appeareth. Alſo euer y poi 
paſſe doth containe degrees, minuts, ſeconds, and thirds, c. CN 
are talleddegrees ol Annnuth whereof there are in euerp point 1 
the whole Compalle oꝛ Hoꝛiʒon containeth, z Go. degrees of Azumnth; 
vou multiply 114. degrees, the degrees that ech point containeth,by 32. the 
points of the Compaſſe it yceldeth 360. the degrees of the Compaſſe. And cf 
minutes eath point cont u eing l. ol an ho wer, fo that the whole 
Coimpaſſe is her eb deuided wers, by which accompt there are in 
anhower I 5. degrees, ſo that gree contayneth 4. minutes of time, 
koʒ an ho wer conſiſting of o. minutes, hath foz hisfifteenth part 4. minutes 
ol time, and in euery minute their is o, ſeconda, and euery ſecond contay⸗ 
neth 60. thirda, either in degrees applyedto time, oꝛ degrees applied to mea 
ſure: ſo that the generall content ofthe Compaſſe is 3a. points, 36 o. degrees 
and 24. howers with their m nutes, ſetonds, and thirds, 


What is the vſe ofthe 32 points ofthe Compaſſe. 
He vie of the 32. pointes of the Compaſle, is to direc the ſxilſul Pſlote 
by Hoꝛtzontall trauers, how hee may conclude the coꝛſe 02 paradorall 
motion ↄf his chi, thereby witu the greater erpedition to recouer the place 
eſis, be cauſe they venive te Hoꝛizon ints ſuch limits as are moſt apt fo2 
| Nanigatſonythey doealloditinguilh the windes by their pꝛoper names, foz 


The Scamans Secrets: 
the winde recefucth his name by that parte of the Hoꝛizon from whenee | 


bloweth, 
What is the vie of 360 degree 


sof Azumuth? 


Pye degrees ol Azumuthfis knowne the quantitie ofthe riſing and let⸗ 


ting ofthe Sunne, Moone and Starres, whereby is knowne the length 
of the dayes and nightes in all climates, and at all times, they alſo ſhew a 
moſt pꝛeciſe Hoztzontall viſtinction of the motion of the Sunn, ane and 
Startres, whereby the certainty of time is meaſured,and the variation of 
the Compaſle, with the Poles height is ingeniouſly knowne at all times 
and in all places by the helpe of the Globe. WS 
Hoy is the hower of the day knowneby the Compaſſe. 
| hath beene an ancient cuſtome among Parmers to denide theCopaſſe 
into 24. equall partes oꝛ howers, by which they haue vſed to diſtinguuſh 
time, ſuppofing an Caſt Sunne to be 6. of the clocke, a doutheaſt Sunne 
. ofthe clocke, and a South Sunne 12. of the clocke : 4c. as in the figure 
following ſhall plain c ly appeare. But this account is verpſabſurd,foz with 
vs in England (the Sunne hauing his greateſt Nozth declination, tt is 
ſomewhat paſt 7.of the clock, at an Eaft Sunn, and at a Southeaſt Sunne 
it is paſt 10.ofthe clocke : alſs when the Sunne ts in theEquinociall, tha 
Dunne is halfe the day Eaſt,and halle the day Weſt, to all thoſe that bee 
vnder tbe lame, ſo that the Sunne then 4 to thoſe people vſeth but 2-points 
of the Campaſſe,to perfoꝛme the motion of 12. hs wers:ther foʒe the diſtin⸗ 
ctions of time may not wel be giuen by the Compaſſe, vnleſſe the Snune be 
bpon the Meridian, oꝛ that yoube farre towardthe Noth, in ſuch places 
where the Sunnes Hoꝛizontal motion is very oblique,fs2 there the hower 
may be giuen by the Compaſſe, withou great errour, but elſe where it 
cannot. Therefo:e thoſe that trauai ther vſe,the Globe, 02 an 
Cquinocttalldtall, by whom time m certair\p meaſured,ifther 
be good conſideration ofthe variation of the needle by which the E quinoc⸗ 
tiall diall is directed,fo2 this is a generall thing to be regarded aſwell in ths 
Compaſſe, as in any dials 02 other inſirument, oꝛ concluſion whatſocver 
wherein the vſeof the needle is required,that vnleſſe there be good regard 
vnto the variation ol the ſame, there can no gbodconcluſton followofany 


ſuch pzactiles, 


— 
B 2 What 


— — 


A 1c Seamans Secrets a 
collection of which Trauerſes,theſhips vniloꝛme motion oz Cozſe is giuen, 


What Inſtruments are neceflary forthe execution 
of thisexcellent skill. R 

we znſtrumentes neceſſarie fo2 a ſkilfufl Seaman, are a Sta Coin- 

paſſe, a Croſſe ſtaffe, a quadꝛant, an Aſtrolab'e,aChart,an inſtrument 
magneticall foz the finding of the variation of the Compaſſe, an Hoꝛtzontall 
plaine Sphere, a Globe, and a paradoxall Compaſſe.By which inſtruments 
all concluſions and infallible ei nt AW AS int 
call, and Coſmographicall are without cdntrolement of crrour to be perfo2- 
med: but the Sea Compalle, Chart,and Croſſe ſtaffe, are inſtruments ſuf- 
ficient foꝛ the ſeamans vſe:the Aſtrolabie and Quadzant beinginftruments 
verp vncerfaine fo2 Sea obſeruations. 

| Whar is the Sea Compaſle? 

He Sea Compaſſe is apzincipall inſtrument in Nanigation, repꝛeſen⸗ 

tin x and diſtinguiſhing the Bo21zon, ſo that the Compaſſe may cons 
ueniently be named an Axtificial Yo:tzon,becauſe by it are maniteſted althe 
limits and diſfinctions of the Hoꝛtzon required to the perfect vſe of Rauiga⸗ 
tion, which diſkinctions are the z 2. points of the Compaſſe, wherby the Ho⸗ 
rizon is deulded into z ⁊. equall partes, and euery of thoſe points hath his pꝛo 
ver name, as in the figure following appeareth. Alſo euery point of the com 
paſle doth containe degrees, minuts, ſeronds, and thirds, tc. TWhichdegrees 
are talleddegrres ol Aʒumuth whereof there are in euery point 11 4. ſo that 
the whole Compaſſe oz Yo2izon containeth, 3 Go. degrees of Azumnth,foz ii 
voumultipiy 113. degrees, the degrees that ech point containeth,by 32. the 
points of the Compaſſe it yeeldeth 3 CO. the degrees of the Compalſe. And of 
minutes eath point contain eing . ol an hower, ſo that the whole 
Compaſſe is hereby deuided wers, by which accompt there are in 
an hower 15. degrees, ſo that A degree contayneth 4. minutes of time, 
fo: an hower conſiſl ing of co. minutes, hath foz hisfifteenth part 4. minutes 
ol time, and in every minute their is Go, ſeconds, and cuerp, ſecondconfays 
neth 60. thirds, either in degrees applyedto time, oꝛ degrees applied to mea 
ſure: ſo that the generall content ofthe Compaſſets 3a. yoints, zoo. degrees 
and 24. howers with their minutes,ſeconds,and thirds, 


N Whatisthevſcofthe 32 points ofthe Compaſſe. 

He ble ot the 32. pointes of the Compaſſe, is to direc theſkilful Pilote 
by Hoꝛtzontall trauers, how hee may conclude the coꝛſe 02 paradorall 
motion 2fhis thip,thereby with the greater erpeditton to retouer the place 
belirs, becauſe they deuide theYo2tzon ints ſuch limits as are moſt apt fo2 
NMauigation, cher doe allo diſtinguilh the windes by their pzoper names, fo 
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\ The Scamatis Secrets: 
ve winde reteiueth his name by that parte of the Hozizon from whenee k 


bloweth. 
VW lat is the vſe of 36 degrees of Azumuth ? 

BY the degrees of Azumuth is knowne the quantitie oftheriſing andſet- 

ting ofthe Sunne, Moone and Starres, whereby is knowne the length 
ofthe dayes and nightes in all climates, and at all times, they alſo ſhew a 
molt pꝛeciſe Hoztzontallviſtinction of the motion ofthe — —— 
Starres, whereby the certainty of time is meaſured, and the va 
the Compaſſe, with the Poles height is ingenioully kno wne at all times 
and in all places by the helpe of the Globe. a 

How is the hower ofthe day knowneby the Compaſſe. 
TL hath bene an ancient cuſtome among ar mers to detude theCopaſſe 
into 24. equall partes oꝛ ho wers, by which they haue vled fo diſtinguiſh 

tune. ſuppofing an Eaſt Sunne to be 6. of the clocke, a Southeaſt Dunne 
. ofthe clocke, and a @onth Sunne 12. of the clocke : tc. as in the figures 
following ſhall plainely appeare. But this account is very abſurd, ſoʒ with 
vs in England (the Sunne hauing his greateſt Nozth declination, ) it is 
ſomewhat paſt 7.ofthe clock, at an Eaft Sunn, and at a Southeaſt Sunne 
it is paſt 10.oftheclocke : alſs when the Sunne ts in theEquinoiall, tha 
Sunne is halfe the day Eaſt,and halte the day Weſt, to all thoſe that bee 
vnder tbe ſame,ſo that the Sunne then + to thoſe people vſeth but 2-points 
ofthe Compalle, to perfozme the motion of 12. hs wers:ther foꝛe the diſtin⸗ 
ctions of time may not wel be giuen by the Compaſſe, vnleſſe the ®nune be 
bpon the Pertdian, o2 that yoube farre toward the Nozth, in ſuch places 
where the Sunnes Hoꝛizontal motion is very oblique, foꝛ there the hower 
may be giuen by the Compaſſe, witho great errour, but elſe where it 
cannot. Cherefoꝛe thoſe that trauai ther vice the Globe, 02 an 
Cquinodttall all, by whom time m certainly meaſur ed, it ther 
be good conſideration of the variation of the needle by which the E quinoc⸗ 
tiall diall is directed,fo2this.is a generall thing to be regarded aſwell in ths 
Compaſſe, as in any dials 02 other inſi rument, oʒ concluſion whatſocver 
wherein the vſe of the needle is required,that vnleſſe there be good regard 
bnts the variation ofthe ſame, there can no goodconcluſton followofany 


ſuch pzactiles, 
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Whar is the next nece ſſarĩe thing to be learned. 


HR Compaſle, the next neteſſarie thing foz a 
to know, is the alfcracion 9: of tydes, that thereby he 


may with the greater ſafetie bing his Ship into any barre>Pozt, Hauen, 
Crecke, oz other place, where tyves are to be regarded. And this difference 
of tydes in the alteration of flowing t reflowing, is by long experience found 
——— mot ion fo2 in ſuch pꝛopoꝛtion of time as the 

doth her (elfe from the Sunne, by the ſwiftnes of her natu- *© 
rallmotion: in the like pꝛopoꝛtion of time doth one tide differ fcom another, | 
therefo2e to underſtand this difference of the Poones motion is the onely 
meane whereby the time of tydes is moſt pzeciſely knowne, - | 
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Ofthe Moones motion, 
A een monomer bath two kinde of motions, a naturall 
motion, and a violent violent motion is from the Calf to⸗ 


ward the Taeff,cauſed by the violent ſwiftnes of the diurnal motion of pri- 
mum mobile, in which motion the Boone is carried about the earth in 24. 

do wers and 50. minuts ner eſt one day with another, foz although the diur · 
nall per iod of the firſt mouer be perſozmed in 24, ho wers, pet becauſe the 
Moone euery day in her loweſt naturall motion moueth 12. degeæs, there- 
foze ſhe is not carr fed about the earth, vntillthet n be alſo caried a⸗ 
bout, which is in 24. howers and 50 minutes neer 

Her naturall motion is from the Meſt towards the Ealt,contrary to the 
motion of the firſt mooner, wherin the Boone hath 3 .differeces cf moomng 
a ſwift motion.a meane motion, and a ſlow motion, all which isperfozmed 
by the diuine ozdinance of the Creatoz.in 27. dayes ands. howers nerreit, 
though all the degrees of the Zodiac , 

Her llowe motion is in the point of Auge 02 apogeo, being then fartheſt 
diſtant from the earth, and then ſhe moucth in euer day 12. degrees. 

Her ſwift motten is in the oppoſite of age oz perigeo, being then nereft vn⸗ 
to the earth, at which t me ſhe mooueth 14, degrees, with ſome Gall dune; 
rence of minutes in euery 24. howers, 

Between thoſe two points is her meane mot ion, x then the motcth 1z: ide 
grers nereſt:all which differences are cauſed bytheercentricity of her@2be 
wherein ſhe moueth, and are onely perfo;med in the Tortac, but the ra 
men fo2 their better caſe in the knowlege of tides, haue applyed this the 
Moones motion to the points, degrits. and jnitt s of the Compaſſe, whers 
by they haue framed it to be an Hoꝛi; which lithby iong pꝛac⸗ 
tiſe is found to bee a rule of ſuch the errour-thereof b2ins 
geth no danger to the expert Heaman, terefoxe it — to fotlowe 
their pꝛactiſed pꝛetepts therein 

In euery 29.dates1 2 howers 44. minuts, one with another though the 
peere. the Sunne and Moone are inconumqion, and thercfoze that is tte 
quantitie oftime betwerne change and change. ſoz a though the Mone in 
27. dalts and 3.howers perfo2aning hernaturall mot:on, doth returne to tte 
ſame minute of che Zodiac from whence lhe departed, yet being fo returned 
thee doth not linde the Sunne in that parte of the Eclipticktwhere be left 
_ him,fo2 the Dunne in hisnaturall metion moning eucry day ↄnedegre᷑ tas 
© wardsthe Eaſf, ed ſo kar from the place where the Zoeng left hum. 
as that the Moone cannot overtake the Sunne to cone in cmi wn with 
him, vutil ſhe haue perfozmed the motion of 2:daien . ha t tra, and 44. mi⸗ 
eee 2/2115 Werne 
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. enery tide differeth fromthe gther 12. 


an... £demanbero\19.and this ime doth — in Janavy, ma thus 
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foze there are ꝛ 9. daies, i h ers, A antes betweene change tchange 
one with another thꝛough the whol yere:bu: the Seaman accompteth the 
un; tu li vun in al places vl the l e iunttung 

her general ſi peration ſrum the tobe inch asis her loweſt natural 
motton which is 12 degrees, 0248. minutes ol time, in euexy 24, howers. 
By which accompt there are o. dayes reckoned bet wenne change and 
thange, being 11. howers, 16. minutes, moꝛe then in truth there is: but be⸗ 


cauſe this difference bꝛir deth but mal errour in their accompt of tides ther⸗ 


fozeto alter pꝛactiſed rules where there is no vrgent cauſ, were a mai ter 
friuolouas, which conſidered, J thinke it not amiſſe that we pzoceed therein 
by the ſame methode that commonly is exerciſed. 

Allowing the Moone in euery 24. howers to depart from the Sunne 12 
degrees, 02 48. minutes of time, and in this ſeparation the oone mooueth 
from the Sunne Eaſt wards, vntill ſhe he at the ful, ſoꝛ betweene the change 
and the full, it is called the Poones ſeperation from the Sunne: fozafter 
the full the doth apply towards the Sunne, ſo that bet weene the ful andthe 
change it is talled the Pones application to the Sunne, in which time of 
application ſhe is to the Weſtward of the Dunne, as in her ſeperation ſhe 
is to the Eaſtward, oz I may ſay in the @eamans phꝛaſe, all the time of | 
her application ſhe is befoze the Sunne, and in the time of her ſeperation ſhe 
is abaft the Sunne. | 55 10 
Then if the Booze doe moone 48, minutes oftime in 24. ho wers, it fol 
loweth that the doth mone 24. minutes in la. howers and in <;howers ſhe 
maueth 12. minutes, theretoꝛe euer ho wer ſhe moueth 2 minuts, and ſuch 
us is the difierence of her motion, ſuch is the alteration oltides, and therfoze 
tes, becauſe there is 6. hawers 
betweene fide and tide: and howerthe courſe of flowing oꝛ reflow⸗ 
ing altereth 2. minutes, it appeareth that in 24-howers the fcure 
tides of flowing and rellawing doe differ 48. minutes oftunt. 

And ſith the whole knowledge of this difference oꝛ alteration of tides, as 
alſo the quantitie of the Boores ſeperation and application to and from the 
Sunne, dependeth vpon the knawle dg of the Boones age it is therefoze ne 
ceſfarie that next yon learne how the Sunne map be knowne, 

Foz the perfoꝛmante whereof there are 2. numbers eſpe1iatly required, 
named the ume andthe Epac, fs2 by the pzime the epact is found, and by 
helpe ot the Epact the Poones age is knowne. 

| Ofthe prime or Golden number. 
Ye Pume is che ſpaceof 19. veres, in which time the mone perfoꝛmeth 
althe varieties ot her with the Dunne. tat the end of l. yeres 
beginneth the ſame againe,therefoze the Pzime neuer exceeveth 
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CE Baa ances, 


the pzime adde1.then devide that mmer vy v gland the 
whichcommeth not into the que tient is the pzime. Example in the-yeere — 
ural our Loꝛd 1590. I deſire to know the pꝛime, therefoze 3 adde 1. vnto that 
ers. ycere, end then it is 1591. which A deuide by 19. and it yeeldeth in the quo · 
and tient d z. and there remaineth 14. vpe de dun, which commeth not in⸗ 
bes to the quotient, which 14. is bebe domfour Lo2d 1590. 


'ter | 1590, p 
en 2 774 
F — 59163 
12 1591 +9 9 
eth * * 
— | Me Cpact is a number pꝛoceeding from the ouerplus ok the folar and 
the lunar vtere whichnumber neutr erceedeth zo. betauſe the nes age 


rof neuer exceedeth 30. foꝛ the finding whereof this numberonel ſerueth: and 
ſhe thus the Epad is knowne, which Epact zoth al 
of tiplie the pzimeby 1 2 (being the neereſt differente between 2 r and lu⸗ 
nar peere) ptuide the pzoduct by; o. and the remainer is the 0 
in the yeere of our Lozd 1590. J would know the Ex ad, firſt J ſceke the 
bls pꝛime of that pcere,and finde it to be 14.J therefoze multiply 1 4.by 11. and 
be | thatyecldeth 154. which being deuided by-30. it gi the quotient 5. 
ich and there remaineth 4. bpon the dinifion, which 4+ts the Cpactin the yeere 
ye | 1590. which beginning in arch, doth continue vntill the next Parch of 
7s the pecre 1591. 


w⸗ 14 
re x why 2 15046 5 
WW +4 » | 8Y 11; 1 4 
19 | 8 | 120169 
Je Wau | 
ne 2 194 
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' Ho lar peer 0) the Suns yeert conſilteth of 12. ms devs 


daies aud about 5.howers, the lufaryerr 92955 
neth 1.2, nes, and enery Poone 10 00 
neeroſt, which amou it vnto 3 4 day 
„ j 
reſteth 12, dayts and 3 2. minutes, 
fromwhich dilference the Cpact: | 
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expired, pon may begin againt and continue it fo} euer at your 1 


o 


Sena contacts Myteeesatoin Lana the ſecond the pzime, t 
the third and inner tircle ſheweth the Epact ; vnder euery pe&re you ſhall 
-—-——— LAs che pzime beginneth in Januarie, andthe Epact 


How to find out the Moones age, 


PDP ſeke the Pones age, 
thenuotehow many moneths there are betweene the ſayde moneth and 
een eech the Epatto tas 
\PETe.Lac tr, pot mult adde tnta dneſtunme tte dap ofthe mo Nen 
your moneth, reckotifrig boch monet hs and the Epact, all which | 
numbers loyned together, it they exceede not 3 0. is the Bones age, ifthey © 
be mote F is the 

oncsage, it it be tulk 3 o. it is chen new Poone. if 7. it is the irt _ | 
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Alm. 172. it lat 
——— 8 none :2.itisthen ths laſt quarfer day, aachen tho 
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Flor che accowrt of Tydes. 
Win. vou deſire to know the time of full Sea in any place, at all 
ſuch ſeaſons as occaſion ſhall require, you muſt firſt learne what 
Sone makekh a full Mea in the ſameplace,that ia, vpon what point of the 
en nn is, when it is full Dea at the ſaid plate, you mitt alio 
know what is appꝛopꝛiatid to that point of the campaſle,as befoze is 
— as meoby 26pm it will alwates be full Sea in that place, at 
ö ITerg conflderations you mulk thus pꝛot ced foz 
e ſearc 
Multiplie the Pones age by 4. deuide the pꝛodtit by 5. and to the quo- 
t adde the how 5 i the ch 
gal rern 2 2-46 oft as pou map, and then che ho met 
— InP N vpon your dintfion, allow 
12. min. ti be 2.2 — — 448. 
minuts foꝛ moꝛe —— map know pour 
tides to aminute, Crample, Mone We t 


ue dates olde,J deſire to 
know the time of full Sea at London: firſt it is found by experience, that a 
Southwelt and goꝛtheaſt Mone makes full ſea at London, nerf,J conſider 
that 3 .of the clocke is the hourc appzop21ated to that pointof the Compaſſe, 
ory Jkepe in memoꝛp, then J multiplie the ones age, being 

2. by 4. and that ye peth 48. which beit denided by 5, it giueth in the 
* g. and the kemapneth, A adde the quotient 9. to the hower 3. and 
it maketh 1 2 ho wer s, and ſoʒ the remaining number 3. J alſoadde 3 6. mi⸗ 
nutes,ſo that J find when the Bone is 12. dayes old, it is 12. ot the clocke, 
and 3 6. minutes paſt, at the inſtant ot full ſea at Londsn : by this oʒder yon 
may at allplaces f tienes — the — —— tides at your 2 


as the Pane is daies F ———— — 
there finding the Dun, he muff conſider what is the ho wer allowed to that 


point where — thats the hower of full Sea. As foz 
Eranylethe Pen bing 1a oe other; | 


The Seamans Secrets. 
af London, nowve finding by farmer expertence, that a 

— full Sea at London, J therefoze place 2 
paint Mouth wet, then A accompt rom the point ſouthweſt 12. pointa, xec⸗ 
kouing with the Sunne acco2ding to the diur nall motion, Southweſt and 
by welt fo? the firft point, Weil fo2 the iecond, Wieſt by South 
foz the third, Welk fo; the fourth point, and ſo fozth vntill I tome to Nozth, 
| whichis 1 2.points from South welt, x becauſe the Poone moueth 3. mi⸗ 
nutes moze then a point in every day, I therefoze adde the tunes twetue, 
which make 36. minutes to the point Nozth, at which, place A finde the 
Sunne to be, and knowing that twelue ofthe clacke is appzopalated to the 
point Hoꝛth. 3 may therefoze boldly ſay that at twelue of thoclocke 26. mi⸗ 
nutes paſt, it is full Dea at London, when the Mone is twelne dapesolde, 
which zs. minutes are added, becauſe the Pone hath moued 36. minutes 
moꝛt then twelue points in thoſe 12. daies, which is one point and 3. ml- 
nutes fo; euery dap, as befoze. 


Heere followeth avery neceſſary Inſtrument for 
dhe knowledge of the Tydes, named an 
 Horizonaalleyde Table. 
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te nde vponthe point p. E 
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 Ofchis Inſtument and hisparts, 


_ necefary inſtrument fo; the yorg practiſing ſeamans bie named 
an Þo21zontalltpde Table whereby he may ſhift his Sun and ne 
(as they terme ik) and know the time ofhis tides with eaſe and very cers 
tainely, beſides the anſwering ol many pleaſant + neceſſary queſtivs vſed 
amongſt Gariners) I —̃ fo: the bene- 
of ſuch yong peactiſers in Namgation. 

firſt part ol this inſtrument is a Sea Compaſſe, devided info 32. 
points 0 equall partes, the innermoſt circte of which Compaſſe i is deuided 
into 24.howers,anduerp of thoſe into 4. quarters,cachſquarter being 1 5 - 
minutes, and againſt cuery point of the Compaſſe thoſe places are __ 
doume, in which places it is full e] when the Pane conmeth pon the 
ſame point, fo had whatſaener warequredas touching tunc,93 the points 


oftheCompaſſeis there tu beknowne. , 7 
Tho nextmonrableictis dpouthls — is limitedto the Sunne, 
the ſunme is layd done, which circle is deuided ints 50, 


tobe knowne. [+ + + 
vppermalt; — — whole in⸗ 
der the ume is laid done, which is to be placed either tothe points and 
partes of the Compaſſe,o2 to the time of her age, as the queſtion requireth 
— — inſtrument is largely manifefted,bythels 


No to knqv the hower of the night by the Moone, being vpon any 
oint ofthe Compaſſe by this Inſtrument. 

1 7. Q,The Pane 10, daies olve,Jdemaund what it is a clocke, when ths 
Eaſt Hoꝛtheaſt. 

. 4. In tes queſtion the Mont agt and thepoint oi the Compaſſe is 
giuen, therby to know the hower, J therfoze — — 
———— 


— 
The Seamans's Gets. 


2. A. In this queſtion the point of the compaſſe and nes age is ginen, 
as in the x therfoze J place the inder.ofthe Mane vp the point S. S. E. 
and there holding it without mouing. I turne the index of the Sunne, vatil 
the tweifthdap ortbe Bames age come to the mex of the ane, andthen 
the inder ofthe Sunne ſheweth me vpon the Hoꝛtzon the hower 8. therloze 
Ifay thatat 8, ol the clocke at-night the Parte was then vpon the point 

W it; | Nin $3: &9 
South ©Douthea 95 te 
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How by this 3 may know — pon what 
| . the wa — 3 | 
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paſſe hall e be. at | Vat! 1! 0} 31109 n. 
1. A. In this queſtion the — orien. age 49a, 
—— — —— — 

the unnt vpon the Competit;ac the hoer . 


A gt the : 
"151Q:Wherethe Mone is :0.apesaday er bent of hecompat 
will che be at 2.ofthe clock: in the alter nene; 

5. A. plate the Index pf the Dun vyon — a. noted inthe. em- 
paſſe, there holding the ſame without muuing, then à tune the udem the 
one, vntil J 1 it vnts the 2 0. day ol her age, and there J ſee vpon the 
Comyaſſetharthe is Moꝛtheaſt and by Noꝛth and i q. muutes to the Noth ⸗ 
ward.at 2. ok thc rr. 2 0. dates old. 

To finde the Moones ape by this — Un: — My . ; 
ofths clothe ur thete xenogneghot 
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chalbe elailed vporfenery ptr no dd Tompaſſe,foz the Kerio: 
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— — giuen wothe 
— 8 Int the Inder rpen the 
pont Saſt here ho the Inder of the Poane vp- 
on the point auth weſt,andthere A ſethat the Hon is 1 52ajeFand 155 
howers old, when the Sunne is Caſt and the South wee 2 
Alteꝛ this onder by the var ietie of theſe-few queſtions, you napſrams 
unta yaus.ſelfe many other pleaſant 1 necefſary gueſtions, which are very 
eaſiy anſlyered by this and entring inta the-reaſons of«þter 
qu wet as, you maꝝ verp readily by mme ne 
neee, | 


Hom rohngy therameolyourtces by li Inſtrumene. | 
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2 Wiebe - Genn „es old, Iva to know hr time af 


Bets (he: Ader 
weth me el the 
Nn. L132 paies dle. 
LPT. wy 2 1. dayes olde, at what chin wit i full teat 
A. Jfinde wan at Dartmouth is noted byon the 
Ans Caff and Weſt, — Iknow that when done is Caſt 02 


E it isalwayes full pea at Dartmouth : r 
Caſt, and git without moning; J 


Ce 
Pa 


Dartmont| ate om eth methat at the ſame inffant it is 
ö full e ee 


aud at Humber: and thug wiſhgreat facilitie the timeof — and re⸗ 
flowings i 
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And now that there may be afinall ndeof the viesanveflectes ofthe 


- 7 Ivory Jury, 


has lata und in the diſtance- ſayling how farre you 

Meruum from whencethe ſaide concles are be · 

— tho coco hath hietetat limited diſtance fo: 

C — — lead from longitude 
fo longitude, euerp point accozbing to his ratdble limits, which diſtances 
of leagues are without alteratio,keping one e the ſame p2opo2tid in cuery 
perticular Pozizon of any latitude, but thedegrees of Longitude anſwera - 
ble to ſuch diltanees, doe differ in eueryaltituds, acco ming to the natute of 
che parallel, as hereafter ſhalhe moꝛe plainly mariffeſted. And now know, 
chat in layling Noꝛth and South, vou depart not from your Moxidian, and 
in euery 20. leagues ſapling pou raiſe a degree; Noꝛ t by eaſt raiſeth a de⸗ 
gre in ſapling ꝛ0.leagues and one mile, and leadeth from the i ridian 4. 
leagues: No2 nozealt raiſeth a degree in ſapling 21. leagues 4 two miles, 
— — — — — 
degree in ſapling 24. leagues, and leadeth from the Peritan' 1. lagues ! 
r . 18. league e a mile, andleadet h 


t leadeth kr Mortuian 164 
Weſt doe lot rail lap the Pole, but kiepelh M 
— ß to eu 
| A this e . n 12 


© circlebegheing appliedafter 6; 


The Scamans Setrets 


An. ] Tis molt true, that degriss areofverygreatimploimentinPanigas 

tion, and a degrey is the 36a part ofa — — litle ſoeuer — 
3 

the pꝛaaiſes Gubernantick, ſo that there be degrees ot longitude, tegras 


et latitude, degrees of Azumpth degrees ofaltuage,degrees applied to mea - 


ſure, and cgrœs appliedtotume, 
A begrie ol long itude is the e part ofthe Equinoctall, 
A degro of latitude is the 3 CO. part cf the Meridian. 
eee eee 
A degree ol altitude is the go. part of the vertutall crcle,0z the 90. parte of 
the Miſanee betweene the Zenith and the Hoꝛtzan. 
Euery de gras applied te meaſure, doth. containe60-minutes, and euery 
minute 1 . , Ac, and ny degree of A 
greatcircleſo applied, cõtai 20. leagues, which is oo. mile ſo that cuery 
eee ene 
to be 1000, Pace e 4 ouinches, and cuet y inch 7, 
ues dzy and round atter our Engliſh accompt, which fo2 the uſe of 
| ane bet Lalla ſo by theſe rates of meaſure you 
IE degree is 20. leagues oz CO. miles, a minute is a mils 03 
alia N and thus much 
partes applied to meaſure. - 


line there are 15,contained in eneryhower, 40 
romeo aphid une, hare 6s 15. fontala time foz 4. minutes, fu 
an ho wer conſiſting of 60. minutes ot time, hath foz his fiftcenth part 4, mi? 
nutes,ſo that a degre being the fifteenth part of an ho wer, containeth 4. mi⸗ 
nutes oftime,ſo — Iʒ· degrers oʒ õo.nuinuts make an ho wer, 2 4.howers 
à natural 365 6, nenn 


howexs,arc 
thus much as tou ing me, andpegree 5appledto tim, 


Wh is che vſe of degrees? 


Tins 4 aan es oP rx bet werne place and place, to 
altitude longitudes, to deſcribe countries. to diſtin⸗ 
— — of the Compalſe, to meaſure time, ta 
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-- Pale aivete Daptjen;whhy altitude 03 elentatis is 
to be found either — thefirev tattes, with the helde of your 
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as fo; example, icht Summe Hes Front kt 4 
I ſubſtract 40.vegr.2 7 min.fram o. and there aineth 49.deg. 23. min. 
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ter al your llatbe and the center of pour light doe topns together in yeur obs 
ſernation,it will be erronious whatſocuer you conclude thercby: your ftafte 
ſo oꝛdered, then moue the tranſuerſary vpon your ſtaffeto andfro as occaſis 
onrequiceth, until af one 4 theſame inſtant yon may ſæ by the upper edg of 


pour tranſuerſary halle thebodyof the unde oz Stars, and that the low- 


er edge ozendthereofdolikewiſe touch the Pozizon, at that place where it 
ſcemeth that the Dkie andſeas are ioyned, hauing c{peciall regarde in this 
poar obſeruation, that you hold the tranſuerſary es directly vpzight as poſ- 
ſtbly jou map, and you muſt begin this obſeruatio fomwhat befoze the Dun 
oz Starres beat South, and continue the ſame ſo long as you perceine tat 
they riſe: fo2 when they ate at the higheſt then are they vpon the Meridian, 
and then youhaue the meridionall altitude which you ſer ke, at which time 
they will be due South from pou, it your Compaſſebe gad and without va · 
riation, and then doth the tranſuerſary ſhew vyon the ſtaffe the degrers end 
minuts that the ſayd body is from your Zenith, if degrees ot your inflru- 
ment be numbꝛedkrom the Zenith toward the Vai on: o; elſe it ſheweth 
diſtanct bet weene the ſaid body t the Hozizon, if the degrees of your inſtru- 
ment be mumbꝛed from the Vozizon, concluding e. in the Zenith as com- 
monly Croſle ſtaues aremarked, which is not the eaſieſt way: but if your 
faffe be accompted from the Bozizon,then ſubſtract the degrees of your ob- 
ſeruation from 99.4 the remainer ſheweth the diſfance betwxne your Ze⸗ 
nith and the Sunne oꝛ Stars, which is the number you muſt know : vito 
that number ſo known by your inſtrument, adde the declination of the body 
by which youdo oblerue, whether it be the nn oz any ſtar,andthat which 
commeth by the addition of thoſe 2 .numbers together is the poles height, oʒ 


the latitude of the place wherein you are: as foz example. Jn the yerre of 


aur Lo2d1 593.the third dap of Parch, the Sunne being then betwerne my 
Zenith and the Equmociall, J obſerued the Swmes Meridien Il altitude 
from the Boꝛtzon to be 72. Aug. and 20 mn. but becauſe A mull kut we the 
diſtance ofthe Sun from my Zenith, A therefoze ubſtrac 72. deg. 2 0. mir. 
from go deg · and thereremaineth 1 7,2eg.40.min. the d:Nance cf the Sun 
from my Zenith, to that diſtance I adde the Suns declinaticn ſoꝛ thet day, 
which by my Regiment I linde to be z degreesof out) d?Mtnat on andit 
amounteth vnto 2 0.deg.40,mi. ſo much is the South pole abcuc the Youw 
jon, and ſo much is my Zenith ſouth fromthe Eguinodtiall het auſe the Sun 
hauing South declination, and being betwene me and the Cquinomall, 
therefoze ofneccflitie the Antactick pole muſt be aboue my Hoꝛiz on. 
89 G- the diſtance betweene | 17 -.- the Suns diff. frõ the Zen, 
the eithand the Bonzen. , 3—o0—unnes veclinatign, 
72 —2o—the @unnes altitude. — 
e | 20—4@—Poles heigbt. 1 


k 
| 
| 
| 
: 
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The scans Secrets. 
Vhen the Equinoctiall is berweene Zenith andthe Sun or Starres, 
hy 55 the altitude — fond in all places. 
Nx pour inſtrument asbefoze is taunht, vou mtiſt ſcek the metivional di⸗ 
trance of the Sun oz Starre from vour Zenith, which being knowne, 
ſubſtrack the declination of the Sun oz Stars from the ſaiddiffance, and the 
remaining number is the poles height oꝛ latitude which pou leck: Cramplc. 
The 20. ol Odober 1593+ Jfindby my inſtrument that the Sun is 60, 
deg · j. min krom my Zemthat none, being then vponthe meridian, the E⸗ 
quato2 being then betwene my Zenith and the Sun, J alſo find by my Re⸗ 
giment that at that time the Sun had i 3.deg. 47. miti of South declinati⸗ 
on becauſe the Equinoctiall is betwene me and the Sun, thrrefozg J ſubs 
ſtratt the ſuns declination from the obſerneddiſfance, and there reſftth 46. 
deg 58. min. the latitude deficed, and betauſe the Sun hath ſonth declinati⸗ 
on, and the Equinoctialibeing betwene me and the Sun, thereſdꝛe J may 
conclude, that the pole Artick is 46. veg. 8 min. aboue my Hoꝛiʒon, oꝛ that 
my Zenith is ſomuch toward the Nozth from the @quatoz. | 


60—45—the Dunnes dilkance, 
1 3—47-thedeclination, 


8 — — 


When your Zenich is beilvecaio the Sanne or Stars and the EquitioRiall 
the Latitude is thus found. 


BY pour ind rument as in the ſirſt example is ſhe wod, you mut obſerue p 
Merldionall dictance of the Sunne oꝛ Storres from your Zenith von 
muſt alco hy pour Regiment oꝛ other tables, ſearthj to knoid the detlination 
ol that body which pon obſerue, then ſubſtroa the oblerued diſtance from 
vour ʒenith out of the declinatibc and the remaining number is the latitude 
delired: Crample. The Hun hauing c o. deg. af North detlination, and be⸗ 
ing vnnthe Yeridiali is 5. deg . min. f am my Zenith, J cherfoze ſubſtred 
5-deg-9.min.front 2 o, deg. and there reſteth 14. heg. 5 i. min the la i nde deſi⸗ 
red: and becaiifo the DunhattſNozth decitnacion,my ʒenith being betwer ne 


the Sun and the Equinontall, thereſoꝛe J conclude that the Hoꝛth pole! 
„77 4 gam. . K 58 . 
ee eee eee 
Miu un 7 eg te Sunsdiltancefe: tt nipZeuſth; 
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2 How know the true order of * 
| —_ — ng 
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the Craſſe ſtaffe to mine eye, 
do auoyde errour in 4 ſeruation # 
D finde the true placing of the at pour eve thereby to amend the 
parallar 02 falle hac iw df your ſight, do thus: take a ſtaffe hauing two 
croſſes, a long crofſe which endeth in 30, degree s, and a ſl oꝛt crofſe which be⸗ 
ginneth at zo. deg. where the lengcrefle endeth, yut the long crofe vpon his 
zo. deg. and there make hun faſt, then put the ſhoxtcroſſe l he wiſe vpen his 
30. deg. there faſten him without moning, then let the ende ol your ſtaffe to 
your eye, incuing it from place to plate about your exe, vntill at one inũl ant 
you may ſe the ends of both croſſes, which when ycu finde, eme m ber that 
place andthe! your bodp, foz ſo muſt your ſtaffe be placed, 4 your 
body ozdered in all your obſeruations. 


Arc theſe all the rules thut appertaine to the finding 
of the Poles height? 15 
Doſe that trauell farre towards the noꝛth vnder whoſe Vezizon the 
1 Sunne ſetteth not, ſhall ſome time haue octaſion to ſceke the latitude 
by the dunne when the Sunne is noꝛth from them, the pole being then be⸗ 
tween the Sunne and their Zenith. When ſuch obleruatiens are made. ou 
muſt by pour inflrument ſ&ke the Duns height from the Hoztzon,ſubſtract 


- 


that heightfrom his declination,andthe remaining number ſheweth tow 
far the Equinodiallis vnder the Yo2izon vpon the point nozth, ſoz ſo much 
is the oppoſite part of he Equato2 aboue theYozizon vpon the point South, 
ſubſtra& that Meridionall latitude of the Cquiroctiall from go. and the re 
maining number is the eee 2 a 


The Sema Serretb. 
dme Sant hilning32.degrazof Kozth deelinatioh, hi#aitifude from 
the Hoꝛizon is obſernedtv de 3. degrees ! zauber bene ſubſtracting 
3. deg · Famtn. from 2 2. degrees, chere reſteth i 8. deg 45 min. which is the 
diſkante of the Squinocticll from the hozizon, whith beyng taken krom 0. 
there reſteth 7 L. deg. W ln | 
m 
20 —6e—the Duns declinations. $9—60—þ diſt. betwern zen. x Yoz. 
—15—the Sunnes altitude, 18—43—attifade of the Equatoz, 
—45—the altitude of the equi- | — 
a nocktall 711g the alticude of the pole. 
But you muſt know that the declination found in vour Regiment is not 
the declination which in this caſe you muſt vſe:fo2 the regiment ſheweth p 
Suns declination vpon the Meridian o2 South point, in the place foz whoſe 
Meridian the ſame was calculated, and not other wiſe: thercſoze it is necel⸗ 
fary to know the Suns declination at al tunts, and vpon euery point ofthe 
Compaſſe:fo2 A haue berne conftrayned in my noꝛthw eũ votages, beyng 
within the txozen : one, to ſearch the latitude by the Sun, at ſuch times as J 
could ſe the ſun, vpon what point of the Compaſſe ſoeuer, by reaſon of the 
great fogges and miſtes that thoſe Nozthern partes are ſubiect vnto: and 
there is conſidera: ion alſo to be had vpon euer y differente ol longitude foz þ 
Hunnes declination, as Fhave by my txperience found at my being in the 
— — where J haue foinw the ſunis a tu ditler frõ 
ted lo London, by io much as the Sunne declineth in 
5. ——— is the difference betwerne the Meridian of London 4 
the Peridian ol Cape froward,being in the midit of the ſaid fraights, 
How may this declination be ſound for all times, and _ 
all points of the Compaſle: 
Fs. conſider whether the Dun be comming towards t all, 
02 going fr him, that being known,conſidcr the time whercin you lerke 
the det lination, then toke fo: the unnes declination in ye ur regiment fox 
that dap, x alſo ſer ke his declination foꝛ the next day, lubſt rau the leſſer out 
of fe greater, and the remamer is the whole declination which the Sunne 
detunech in-24.howers,02 in his mouing al tiye points ol the Ecms 
p3,from which number you may by the rule of pꝛopo: tion ſind his detlinas 
tion vpon euery point of the cõpas oꝛ fo2 euer honre of the day as by theſe 
exaàmptes may apprare: Cxampte; In the yeere 1592 the 2 0. of Parth, A 
deſire to non the Suns detlinaltdn when he is vpon the Bo2th part of the 
Mer toian or London, Jſe&ke the Suns . that day, and iind it 
tau be e eg. 41. miithe N- grtrom the Equatoꝛ, 4 alſo ſearch 
hiSdectinativi1ts2 the next day being the 21. ol arch uind it to be 4. det. 
a A er Athen ſubſtr aa 0 nit nr. min. x there reſteth 22. 


9 


deuive,and find if tobe 11. min. the Sunnes declinatid in1e, howers — 
on to be added to the declination ol the ꝛ0 day, being the Sũnes going from 
the Equato2,02 foꝛ the points ofthe Compaſſe J may ſap,if 32. points giue 
22. min.ot᷑ declination.what will 18. points give, which is the dil ance bes 
> twene South and Nozth ? J multiply anddenive asthendecfpzopozticn 
/ requireth,+find that 16, points give i 1. min. the Suns declinadion, in mo- 
uing thꝛough 16. points ot the Compaſſe, which is to be added ta the declina⸗ 
Tion ofthe 20 ——— the Sun goett: from the Equiatoz, lo J conclude 
the declination to be 3. deg. 2. miu. the Sun being Nozth the ꝛ0. f arch. 


ho. m. ho. po. m. po. m. 
26 —YIT— 12. W $2 7 ICT” IL 
12 | 15 . f 
— — — — 3 1 
2 4 132 332 (0 
22 264 (I. 22 322 
2 ＋ 1 5 
264 2 | 352 | 
Being elt from the Meridian of Lendon 90. begives of longitude, 1 
deſire to know the Sursdeclination whkh the Sort is wen the Peridian 
the 20. ol Marth 1593. I mult here confiver that 590.deg-ef longitude make 
6. howers of time, fo: euer y ho wer I 3 -wherby A know that 
when the ſunne is ſouth at London he is but Eaſt from me, ſoꝛ when it is 12. 
of the clot ke at London, it is but d. of the clocke in the mozning with mee, 
t when it is : 2 of the clocks wih me, it is thens, of clocke in the after 


non at London: therefize J malt ſabe fo? the of the ide at 
6.0f the clocke inthe afternane, and that is the meridtonill v*clinatioh 
which J mut vle, being 90.deg. Weſf from London, which to doe, the lack 
example di th ſufficiently teach you,whereby yon may vaſtly gither the per- 
fect not ce of whatſcencr is requ:ſite in any of theſe kinde 

youreave with the eve of realon, and labour to Widerſtany — 
that which pou rrade. 

Lhercis another way mod ercellent fo2 the finding of the Sunnesdeclts 
nation at all times, thef is to ſearch by te Sunnes true 
place in theCcliptick fo any time purpoled whatſocuer, and then by the tas - 
blesof Sinus tit declination is thus know. the Sinus of the ſins 
longitude from the Equir.ocial points of Aries 02Lib2azto which ſocuer he 


isne&rcft,by the Sinus of the ©unggreateff veclination, and deride the pꝛo⸗ 
duct be whole Sinus, and the arke mo quoticnt Em 
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red:þntbecunſe Heamen are not acquainted withfuchcalculations,J theres | 
2s Jones erde theral-Wy tis plane Way hetoze rangye is lu ; 
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isbefoze ſpoken fo; the finding ofthe Poles eleuation, oꝛ the lati⸗ 


— peo — — yang pzactis 


— the better enter · A thinke tt not amide by a few cxamples to erpeeſte 
25 . of nazh declination, an the Toole 
Artick being 45. deg:es aboue the Yo2izon. J demaund what will bar the 
Sunnes meridionall ziſfance from my Zenith: 2 
1. A. Fit turne the Hoꝛtzn vntill A bꝛing the noꝛth pole tobe 45; de⸗ 
gres aboue the lame, there holding the Hozizon not to be maued, J then 
hing the thꝛid that is kaſtened to the Center ofthe Jnſfrument, 7. degries 
— — — — — 
me 
the Sunne is 38 degters from m Zenith, Q.The 
| . 2. 


4 


Fu 


the Hozzon and what is the Poles ht ige t. 


it to be zo. deg under the th;id;s hen t 


TheScarnansSeerth; 
and the Suns de 


2. Q. The pole artick being 50 - degebone! 
ſtance 30.deg.from the Zenith, J is the Suns declination? 


2.A, As in the ürſt queſtion I place the Poꝛth pole 5. degrees aboue the 
Yo82izon,there holding the Boꝛizon not to be mined, thcaJbzing the chꝛid 
to the 30.dcgree vpon the verticall circle,becanſe the Sunne is 30. degrees 
frommy Zenith,andthen the thzwſheweth vpon the Meridian betweene 
the Tropick of Cancer and the Cqumnociall,that the Sunne hath 20. do 
ares of Roꝛth detlmation. 

3. Q. The Sunrc hauing 10. deg. of South declination, being vpon the 
Pertdian, is; 53. deg. from my Zenith, I demaund what is the poles height: 

3. A. In the firſt queſ ion the Poles height and the Sunnes declination 
are giuen foz the finding of the unnes meridionall diſtance from the Ze- 
nith. In the ſecond the Poles height is giuen, and the Sunnes mertdionall 
biffancefcom theZentth,thercby to find the Suns declination. And inthts 
eſtion the Snnnes declination and meridtonall diftance I fozthe 


nding of the Poles h:tght.Jtherefoxe hung the l 77 
df the inſtrumert 10 degrees a be e belt be e 7 Ape 
noctiall and the tropick of Capꝛito:ne, there holding the ih 
ted, J Then 1985 the ae * the ; ac 1 = 
e vn L id,and then theozzon gew e Nozth pole 
18 43. 1 the ſame. if 21 e 5 wn 
4-Q.TheSunhamng 12. of fouthpecitnaticy and tum vrvn 


the Meridian Oouth from me, is o. degrers ahque the Poznan 17777 nd 
how farre the Sun is from my Zenith,how much the E cal ts atoye 


4.A.Firlt I bung the tzud to the place 
koꝛe, ſhere holding it not to be 1006 


d.the 5 9 
69.deg-frommy cnith andthe Yazizon ſhewethithatithe-Gquinemaibts 
42 deg· baue the ſamꝰ e that the noztbpale is alſaę 7 Moy. proj 


theyduzon. Although thele quelfids are ſo verycaſy3 
wav readily he anſwertdby arty Ts — rnb 


potter ere is the cd p 
CO ee wered, only e W bald het 
erpert in che ſe practiſes; that might Ntiwiſs fame tint 


ſelues queſfions afother — ders therevp the mor ſuſfieient 


N this part of Nauigation. 
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Oraſmuch as the poles height cannot be 
obſerued by the Sunne, vnleſſe the Sunnes 
RI I truc declination be knowne,I haue there- 
fore carefully calculated theſe Tables or 
Regiment, out of Stadius Fphimerides, for 
the yceres 1593,94,95-and 1596. which will ſerue vntill 
the yeere 1612.without further correction: and becauſe 
there may grow no errour by miſtaking the yecres, I 
haue ouer euery moneth written the yecre of the Lord, 
in which the declination of the ſame month is to be v- 
ſed, therfore vvhen in any ycere and moneth you ſccke 
the Sunnes delination, firſt looke for the moneth, and 
there you ſhall find 4, of thoſe moneths, which are the 


moneths betwycene ares: e then looke ouer 
ill you find the ycere of the 


each of thoſe moneths, vnti 
Lord wherein you ſecke the declifation, and directly 
vnder that yere is the moneth wherein you mult ſecke 
the duns declination. Example, 1395. the tenth day of Fe- 
bruary I would know the duns declination, firſt I ſecke 
out February, and ouer the third moneth J ſee the yeere 
1595. therefore that is my monethagainſt the tenth day 
of which moneth find that the ſunne hath tt. degrees 
10. minutes of South declination, and after the like ma- 
ner you mult do in all the reſt as occaſion requireth: 
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How is the diſtance of places found W 


places be not farre aſunder \firetch a patre of Compaſſes betwene 
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Pertidian of your Chart, t allov ing 20.leagiies fd2 cuery degree 
tscontained betweene the 2. feet of your Compaſſes, the diſtance defirev 
is thereby knowne : if bet wer ne the places there be 5.vegres, then theyare 
1 00.leagnes aſunder, t But if he diltance betweene the places be ſo great, 
as that the compaſſes cannot reachbetweene them, then take out 5. degrees 
with your compaſſes which is 1 oo. leagues, andtherewith vou may meaſure 
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kate directly fromthe one place to the other, foz that is the coarſe bern 
We 


How is the diſtance of places found vpbaciic Clare. - 


K the places be not farre aſumder, ffretch a paire of Compaſles betwene 
them,ſetting the one fate of the compaſſes vpon one ol the places, and the 
other dpon tte other place, then not altering the compaſtes, ſet them vps the 
Peridian of your Chart, allot ing 20.leagues fo2 enery degree 

is contained betweene the 2 feet of your Compaſſes,the diſtance deſired 


is thereby knowne : if betwene the places there be f. degries then theyare 

3 oo. leagues aſunder, et. But if the diſtance betwerne the placts be ſo great, 
as that the compaſſes cannot reach betweene them, then take out 5. degrees 
with your compaſles which is 1 00.leagues,andtherewith you may meaſurt 
thediſtance as pzaciſe will teach you. — — ſcole 
EE EEY 


© 


| How doth the Pilot order theſe matters thereby to conduct 
his ſhop ſom place to plice, 


Pr Pllote tbe erecurionof hl partof Hint, va 3 

ee e thinge s, v her eupon the full pzactis 
py Df which he fir (the gadoblerution ni, laitene which on 
may be hno tone is befoze ſuffictenciyerpzeſſed. - 


2. The letond is a carefullregarde no his terevge,with very diligent 
_— = > EIA OT GT" > 1 92 0s 


— — [ confid: ration of the number of leagues thatthe 
Keri meney tare watch co Hen efinaticn chat poſſibly 
. n the third 


— —— 
— amet his height in certainrie : the cozſe is 


— of his — — 
en 4 cnet the Lyzart anting = 


Fr '  ThabeamangFocrets. 
Ener neee: 4 {oy oh x 1 an org 


ſeruation of the Poles altitude in which — — — 

a ctcompt hoo many leags the ſhip hath lailed uon that copleagnereashe 
can gele, which number ol leages in this example e 100.acrombing to 
bis iudgement: then hauing conuenient weather, he 

e eee ee hi 927 


we 740 cop 
2 


— . th —— EE 
ſame he ſetteth the other aus el by 
another 3 as cozſes are found 
cnathere he maket — of ſhips being.accozding to pis | 
reckoningand Coꝛſe. 091 "015% PR 
\Andnavrſearching whether it do 2 — 
0 — 1 th 
46. degrers, 29 —— it in 47. degrees, to agree with 
bis obſeruation.Zherefoze perteiuing that he hath giuen the ſhip to much 
way, he bziigeth his cazſe and abſexued altitude ta agræ, and then hee ſeth 
that his ſhip hath ſayled but 8;,leagues,4 there he layeth down a pꝛicke foz 
the true place of his ſhips being. atcoꝛding bis coꝛſe and latitude, foꝛ ſo by 
be findeth the truth ol his dilfance, andrepzoucth his 
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2 che tõpaſſe map be ſo varied, as that the Pilote | 
| thereby be dꝛawne into errour,at all — — — 
ture ol his ſailing, whether befoze the wind quartermg * abowling;oz 
whether with lofty oꝛlow ſailes; with the benefits 02 hinderices of the ſea, 
twegafes, ſtreamcs; and foꝛced ſet thereof, ic. Cf all whichthings (I ſay) 
the lkillull ylote muſt aur carefull conſideration, which are better lrar⸗ 
ned by pzactiſe then taught by penne, foz it is not poſſible that any man can 
be a god and ſuflicient pylotoz ſkilful Seaman, but by painful and diligent 
pzactiſe with the aſſ ſtance of arte, whereby the famous pylot may be eſte, 
med woꝛthy of his pꝛoleſlion, as a member merte fo2 the common weale. 
And now hauing ſufficiently ſhewed pov the ozdering of your Chart fo: 
the crecution of the ſkillof Nauigation, and beyng alſo deũrous that ou 
ſhould effectually vnderſtand the full nature and pſe of the ſame. J thinke it 
gend vy a few queſtions to'giue you an occe#fionto exertiſe your ſelte in the 
perfect accompliſhment of ſich concluſions as are by this extelltt and com- 
modious inſtrument to be perfozmed, = | 


5 Neceſlary queſtions for the better vnderſtanding of the 
| cCommodidus vicet the Chart, 


1.  Q, It taple yo. leagues vpon the South welt courſe, Jdemaund how 
mam degrees J ſhall lay o2 depꝛeſſe the pole: 

A. Che differcnce wilbe2 .degrees, 30. minutes. 
2. Q. Jf in ſapling Weſt Nozweff A rayſe the pole 3. degrees, 30. mi⸗ 
uutes,J demaund how many leagues J haue ſayled? 

A. The diſtance ſapled, is 180. leagues. 
3. Q. It in ſalling 108. leaguts betwæne Teſt and Noz. Iraiſe the pole 


3. degrees, 3 demaund vpon what coꝛſe I baue ſafled, and how farre am 


from the Meridian from whence à began that coꝛſe: | | 
A. Thecozeſailcdis 2. w. b. N. andthe diſtante from the Meridian 


is 96, leagues. 8 Lag | 
4. Q. Jfinſwling 1 54,lcagues Jbe'80.leagues Welt from thePeridian 
from whence 3 began n cozſe, J demaund vpon what point ofthe Com- 
peſle 4 haue failed, and hai much Fhaue rayſed the pole z | 
A. Che coꝛſe is N. U. b. N. and the pole is rayſed 6.degrees, 

za, Ata alle . w. vntill I be 50. leagues from thePeridtan where J 
began my Coꝛſe, J demaund how many leagues I haueſayled, # how much 


the pole is rapſed? 
A. Che diſtance ſafledis 7 i. leagues, and the pale is rapſed 2. degrees, 
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* J haue rayſed the Pole, if the ſame motion had bene 
Noꝛth and by CUeſt: | 

A. Pou ſhould hau? raiſed 5.degrees. 
7 Q. A chip ſailing towards the Weſt,foz cuery 80, leagues that ſhe ſay⸗ 
leth in her Cozle,ſhe departeth fromthe Meridian from whenczſhe began 
the ſame Coꝛſe 45-leagues, demaund vpon what paint of the Compaſic z 
how many leagues ſhe hath ſayled, in raiſing the pol? . degrees: 

A. She hath ſayled Nozthweſt by Nozth 120. leagues. 
$ Q; Applotelailing toward the weſt roc. leagues, hath koꝛgotten his 
Coꝛſe, yet thus much he knoweth, that il he dad ſailed vpon ſuch a Coꝛſe, as 


that in 180. leagues ſayling he would hanerayſed the Pole ; .degras, hc? 


ſhould then haue berne twile as larre from the Meridian as m hee is, and 
ſhout alſo haue beene ; degree kurther to the Nozthward then now he is, 
would now know what coꝛſe he hath ſailed. how many leagues and how 
2 ſeperated from the Meridian from whence he began the ſapde 

; 4 Shee hath ſailed 58. leagues Nozthwelk by weft. and is 73. leagues 


from the Peridiannereſt, -' /* = | 

9 Q. Two ſhips departing from one place, the one ſapling1 45. leagues 
towards the well, hath raiſed the pole 4. degrees, and the other hath rayſed 
the pole . degrees, and is 95. leagues Weſt from the Meridian ot the place 
frem whence he began his cozfe, Jdemaund by what cozſe the ſaid ſhip hath 
ſailed,how farre they be aſunder,and by what coꝛſe they may meete ? 

A. The fit ſhiphath ſailed Ngzthweit by welt, the lecond hath ſayled 
Noꝛthweſt by no2th, 1 70.leagues,thep are aſunder 65, leagues, the cazſe 
betwcene them is Noꝛth noꝛtheaſt, and South ſouthweſt. 

Io Q Two ſhips ſapling from one place, the one in ſailing 15 o. leagues, 
is to the caſt ward ot the Meridian where he began his coꝛſe 15 o. leagucs, 3 
demaund vpon what coꝛſe and how many leagues the other ſhip ſhall ſale, 
to bzing himfelfe 50. leagues . b. M. fromthe firſt ſhip? 

A. The firſt ſhiphath ſailed N. e b. e. and hath rayſed the Pole 5. dc- 
grers, the ſecondſhip mult ſaylenoztheaſt vy no2th 2 37. leagues. 


Akhough 
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&| Lthough it may ſeeme (to ſome that are ve. 


Very expert in Nauigation) that theſe queſti- 
ons are needleſſe, and without vie, — 


ve 


| ALL plaine as not deſeruing in this ſort to 
| 4 \ publiſhed, notwithſtanding that theyr opinion, I do in 
 /triendly curteſie aduiſe all young practiſers of this exccl- 
/ lent arte of layling, that they doe not onely by their 
Charts prooue the truth of theſe anſwered queſtions, 
but alſo indcuour themſclues to propound diuers other 
ſorts of queſtions, and in ſecking their anſyveres, to en- 
w | terinco the reaſon thereof: for by ſuch exerciſe, the 
vong beginner ſhall vnderſtand the ſubſtantial grounds 
of his Chart, and grow perfect therein: for whole calc 
and furtherance oncly, I haue at this preſent publiſhed 
> | thisbriefetrecatiſe of Nauigation, knowing that the ex- 
e | pertPylotc'isnot vnfurniſhed of theſe principles, but 
) | cuerylictlchelpe dooth greatly further in euery begin- 
> | ning: and therefore for the further benchte of the pra- 
© | Qiſer,lhauc hereunto annexeda particular Sea Chart of 
our Channell,commonly called the cue, by which all 
chat is before ber; as touching the vie — Chart, 
may be practiſed wherein the depths of the Chanell are 
truely layde downe : being an inſtrument moſt com- 
modious and neceſſary for all ſuch as ſeeke the chanell 
| comming out of the ocean Sea, much of it is from my 
owne praiſe, the reſt from pylotes of very good ſuf- 
ficiencie: I haue founde great certaintie by the vſe of 
this Chart, for by the altitude and depth I haue t at 
no time miſled the true notice of my _ 
| G 2 whi 


Cc 
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vhiels: (through Gods mercifull favour) by my land 
al8Thaoetrtound alwayesto be without crrour, there- 
fore haue it not in light regard, for it will giue you great 
enidenec and is worthy to be kept as a ſpeciall icvvel for 
the Seamus vſt, be he neuer ſo exper. 

And ithus hauing ſufficiently expreſſed all the practi- 
ſes appertayning to the skill of Horizontal Nauigation, 
which kinelo of ſayling is now of the greateſt ſort only 

ractiſechl think ĩt good for yodf bettermemory brief 

to reporte that which before is ſpoken as touching 

his latide ß Nauigation arictwoith all it will not be a- 
miſſe to ſlievo yoi after what ſorte || haue beene accu- 
ſtomed to keepe my adcomptes in my practiſes of ſay- 
tp, Which you ſhall finde to he very ſure, plaine, and 
ſte whereby you may at all times examine what is 
paſt, and ſo reforme the corſes layde dovvne vpon the 
Chart, if by chaunce there ſhould any errour be com- 
mitted.” And ſo concluding this parte of Nauigation, 
will in 'the-next treatiſe make knowne vnto you the 
vic oftheGlobe; ſuch vſes |meaneas the Seaman may 
practiſe in his voyages, and that arc moſt neceſſary for 
hisknowledge. Nb 
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Table ſhewing the order how the Seaman may keepe his accom 

whereby he may at all tunes diſtinctly examine his former practiſes for 
in euery 24 howres, which is from noone to noone, he doth not ar 
downe his latitude, with the corſe and leagues, but alſo how the winde — 
blowne in the lame time. 

Thefirit Colume is the moneths and daies of the ſame, the ſecond is 
the obſerued altitude, the third is the Horizontal corſe or motion of the 
Ship, the fourth the number ot leagues that the Ship hath ſayled, the fiith 
is a ſpace herein muſt be noted, by what wind thoſe thinges haue beeno 
FEY performed : and the next great ſpace 15 to lay downe any breefe diſcourſe 


tor your Memory, 
| Anno. 1 593. 7 
| Monthes and Thez3. ol March, cape 
Jaies of the |Latirude, Corle, Leages Winde S. Auguſtine in Brafill 
month. | being 16, leags eaſt from 
| G. M. me, I began this accõpt. 


25] 5 | 44|N.b-E,norly | 36 | HY be ot wp entmag 


* 1 Cc «ſe ed 8, 
26 4|1 [N. b. N. 35 — ä 
27 24% N. | 24 | E. b. N. 
28] 1 |31| N. eſterly. | 26 E. b. 
| April. 31] of o | N.b.W..| 21 IE. N. E. — 
48 6 [39 N. W. b. NI 15 [ N. E. 
7] 2 INN. W. | 28 | N. E. 


99 | 5 |N,W.b.,N.| 30 Nee. 

10 4 | NW.b NI 22 | Ne. | 

| II 4 45 N. W. 18 Ne b N 

| 12 116 N. W. 14 Ne. b N. 


4 7 [16 [Nw bas 124 | Ne | De 


N 
13] 6 | 11 N. W. b. N. 23 N. e. 
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A brecfe repetition of that which isbefore ſpoken, 
are:3.kin2sof Nangation,Hazizontall, Parador all, and ſailing 
vpon a great Circle, perfoꝛmed by Coꝛſe and trauirs. 

ACozſe is the paradaxall line, which is deſcribed by the Ships mo⸗ 
tion vpon any point of Lompaſle, 

- ALrauers is the varictic ofthe Ships motion vpon cuery altcration of 
Coꝛſes. 

The Compaſle is a1 artificial Noꝛiʒzon, by which Coꝛſes Trauerſes 
are directed, and containeth 12. points, andeuery p-int contai II 2. de⸗ 
grees, oꝛ 45 minutes, being! of an hower. ( 

By ſuch quantitie ot time as the Mone ſeperateth her ſelfe from the 
Sunne, by the like rate of time euery tide doth ene differ from another. 

In euerp ho wer the tide altereth twa minutes, in euer y floud twelue mi⸗ 
nutes and in euery ebbe twelue minutes, and in euer p day 48. minutes, be⸗ 
cauſe that ſo is the Pwaes ſeperation from the Sunne: fo2 the Hons 
doth ſeperate herſelfe from the Sunne, in eucry day one point and 3. mi⸗ 
nutes,betwene the change + the full ſher is to the Eaſt wards of the Sun, 
and then is her ſ:peration,at which time ſhe is befoze the Dunne in reſpect 
ol her naturall motion, but in rega de of her violent motion, ſhe is then be⸗ 
hinde oz abaſt the Dunne. 

Betwerne the full and the change, ſhe is fo the ZZIefward of the Sunne 
applying towards the © 1:1, and then is her application, at which time ſhe 
is behind oꝛ abaſt the Sunne, in reſpect of her naturall motion, but in conſi⸗ 
derations of her violent motion, ſhe is then befoze the Sunne. 

She hath a violent motion, a naturall motion, a lowe ſwift and meane 
motion. 

In euerp 27. dapes and 8. ho wers ſhe perfourmeth her naturall motion 
thꝛough the Zodiac. 

Betweene change x change there is twenty nine dates, twelue houres, 
foztie foure minutes neereſt. 

The ſolar vcere cõſiſteth of 1 2 months, and che lunar yee of i 2 .Pones, 

The Bones age is found by the Cpacg. 

All inſtruments vſedin Nauigation, of what tape oz fozme ſocuer they 
ve, are deſcribed oꝛ denonffrated vpon a Circle oꝛ ſome'poztion of a Circle, 
and therefo:earc ot the nature ofa Circle. 


% - rok the 3 60, parte ofa Circle, how bigge 02 Litfleſveugr the Cir⸗ 
e | | 


A degree is applied after the 6,ſeuerall ſoꝛtes, to the Equatoz, tothe Pe. 

Nan, to the Hoꝛizon, to the verticall Circle, to meaſure,ts time. 

de is the diſtance, height, oꝛ mounting of one thing aboue another. 

The Polesaliitude is the diſtance betwæne the Pole andthe Þozizon, 
I o 
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04. = hwy of the Peridian which is contained between the Poleand 
ye Haizon. * 
The altitude of the Sunne aboue the Vewon, 1 far poutior of ewe 71 
ticall circle, which is contained etu een the Yoon and che Sunne. gd 
Latitude is that arke of the Peridian which is contained betweene the 
paralicllofany place nd the Cquato2.02 that part ofthe Meridian which 
is included bet ween the Zenith and the Equizontall, | 
Longitude is that poꝛtion of the Cqu toꝛ contained bet᷑weene the B:ri- 
dian of S. Nlihels, ene the Jles ofthe Aflores, and the Meridien of the place 
whoſc longitude is deſired: the reaſon · why the accompt of longitude doth 
begin at this Ile, is, becauſe that there the Compaſſe hath no varic ty, ſoꝛ the 
Meridian of this Ile paſſeth by tat Poles of the woꝛld and the poles of the 
Magnet, being a M ridian pꝛoper to both Poles. 
The longitude bet wer ne place and placr, is the poꝛtion of the Cquatoz, 
which is contained betwerne the eridians of the ſame places. 
Declination is the diſtance of the Sunne, Pone, + Starres, from the 
Equinociiall, oz that part of the ꝙeridian which palſeth by the Center of 
any celetall body, and is contained betweene the ſame center and the E- 
quinoctiall. [7 
Þidzography is the deſcription ofthe Ocean Sea, with all Jes, bank 
rocks & ſands therein contained, whole limits extend to the geog raphicall 
bozders of the earth, the per feu notice wherof is the chiefeſt thing required 
in aſuTicient pylote, in his excellent pꝛactiſe of ſapling, 1 
Geography is the deſcr iption ol the earth onely, whereby the ter reſtriall 
foꝛme in his due ſituation is giuen, whoſe diſtinction is by mountains, ti⸗ 
uers, vallies, cit ies, and places of fame, without regarde of Circles, Cly- 
mats and Zones. | 
Coſmogrephy is the deſcription of the heaucns, with all that is contay⸗ 
ned within the circute therof,but to the purpoſe of nauigation, we muſt vn⸗ 
derſtand Coſnꝛography to be the vniuerſall deſcription of the terreſtriall 
Globe diſtinguiſhed by all ſuch circles, by which the diſt ir gion of the ce⸗ 
| leftiall Sphere is vnderſtode to be giuen, wiih cucry Country, Coaſt, Sca *. 
Þarbo2ow, oꝛ other place, ſeated in their due langitude, latitude, Zone, 
and Clyme. 
The Chart is a ſpeciall inſtrument in Pauigation, pꝛetend ing the Col 
mographicall deſcription of the terreſtriall Globe, by all ſuch lines, tir cles, 7 
cozſes and diimſt are required to the molt erquiſite ſkil of nauigation. q 
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WHEREIN IS TAVGHT THE NA: 
ture and moſt neceſſary vie of the Globe, ; 


with the Circles, Tones, Clunates, and other 
diſtinctiont to che perfect ve 
of Sayling. 


By which moſt excellent1 nſerament is performed 


all that is needfully required to the 
full perfection of all the 2 kindes 
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What is the Sphere? 

ö eis a ſolide body contained vnder one ſuperffcies, in 
418 eft whereof there is a point 02 pzick,which is the center 
P40) LIGH ofthe Sphere, from whence al right lines dꝛatu tothe circum- 
tkerence, are equalthe one to the othcr, wherby it 5 to be under 
ffod that che centre ol the @phere is . —— in his vridf, as that it 
bath like diſtance krom al parts of the fozaſmach as tho 
Sphere is an inſtrument demonffrating vnfo vs the vniterſall ingine of tho 

mult therefoze vnderſtand this center to he this terreftrjal ior 

ea 


Pr | 


ly circumference doth beate pops2tio,as þ center to hiscitcle: which earth; 

1 ame of ae 
\Vhat are the diſtindtions of the Sphere: 

vpon the body of the Globe, Imiting the zones + motion of p Pfanets, 

Polar Circle, and the Antartick Polar Circle. The Yozizon and Perwi⸗ 


wherin we haue our being ,whtth compared to the celeſtial Glohe az heanf- 
ly globe by the diuine mightie wo rably he 
vpon his center, being of equal diſtante from al parts of the circumferevce, 
He Sphere is diſtinguiſhed by tenne circles, whereof freare great 
circles, and 4. are lefler circles: whereof there are onely 8. deſcribed l 
as the Equinoaiall, the Ecliptick,the E quinoatall Colure, the Solffict 7 
Colure, the Tropick of Cancer, the Tropick of Capzicozue, the 1 1 4 
an art not deſcribed bpon the body of the Globe, but artificially annexed 
thereunto foz the better on ol his vſe. ruth 


Which are the great Circles, and which the leſſer ? 5 

Þe Equatoz.the Ecliptick, the 2. Colures, the Meridian and the Þozis 
zon are great circles, hecauſe they deuide the ſphere into 2.cqual parts. 
Polar circles, are leller circles, becauſe they dcuide 


Te 2. Tropickes.the 
Sphere into 2. vnequall partes. 


Whatis the Equator or EquinoChall 
TP Equinoctialis a great circle deuiding p Sphere into 2. equal parts. 
leauing the one halfe towards lhe Nozth,and the oi her halle to wardes 


the South, aud is equally diFant frem both the Poles ofthe wozlde 90. de⸗ 
7 92 | gres 
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placed Wir bertweenethein and deſcribed t 
hg N the true points ol Eaſt und U 
e abone the Ho ꝛi: on, vnles it be 
5 Equi toꝛ is in the Hoꝛizon: it eroſſeth the Meridian at right Spherick 
nd it allo croſſeth the Ecltptick line inthe firſt minute ol Aries and 


ui deuiding the Ccliptick and on, alſo by t into 
eqrdll p yy This lime SEEN N 


2 de⸗ 
— are the the degrees at Longitudegbeg:mming the account in the 
point of Aries, reckoning towards the 


concluding the number 360. 
in the place wherethe firſt account hegan: vz. where the Cquatoꝛ doth inter 
the Ecliptickin the firſt minute of Aries, under which Perid an S. 
the pls 1575 Aſſozes to he placed in the geographical defertys 


er 


our 


| the 
2 FM NT Log te 
rn 8 Globe, that wIrE of 


"the ( ng is the 
TE 81 5 foo 201 TITRE Köchen th 
1 2 I ry 
"Stine ug Pt 5 alt, th brach ttue pot of 


pn hrt mouerintueryhoute 15. degries by which accompt in 

in een of ume 15. degrees make an houre, fo that euery degrer 
enery minute ſtandeth foz a mile after eur Engliſh accompt 

pbu are vnder the ſame, becauſe the Equnnoaſall-beyng a parallelL, is 


5 5 Nt time. Copy tircle being firedin thefirmament,'s 

24 howers bis motion is perk: urmed. And here note, that the degrees ol the 
Equinoctiall haue a double application the one to tumt, and the other to mea · 

a yneth bat 4. mirintes of time, bat when his degrees haue relation to 

ure then every degree containeth 60 minuts, being ner that 

But this allowance of 20. leagues to cuery degrte of the — in 
. 02 meaſuring ot diſtances vpon the Cas and C Treſt Coꝛſes, is onely 

tire wife agreat circle, and euerp degree of a grtat circle is truly actompted 

5 i 20.lcagues,0z5 o. miles, 
= But 


* The Seamans crete. 
e ener dernen: pense, eletfateda- 
bun the Hoztzon, if chere yowſaile oi meaſure vpon C oꝛſes of caſt q; welt, 


herr ure not 20 leagucs to be allowed to euerv degree, becauſe ſuch xaral⸗ 
ctellsareleſſer circles, there ſoʒe they haue the fewer number of leagues to c- 
uety degree : ſo that the further you depart from the Equatoꝛ the leſſer are 
the parallells, and the leſſer that any parallell ia, theleCer are his degrees, 
berauſe ererp circle tontainethj 3 õo.degrets, and es the circles and degrees 
ie e miniched in their quantitie, in like ſoꝛte the diſtance anſwerable to 
ſuch degrees,muſt abate as their tirtlea do decreaſe. And furthert now, that 
the Equatoꝝ is the beginning of al te reſtrial Latitude, and declination of 
the celeſtiall bodic s. 
What is the Ecliptick? 
*T VeEcliptick line is a great circle, deuiding the Sphere into 2 .cquall 
I partes, by croſſing the Equatoz in oblique ſoꝛt deuiding him, and being 
deuided by him into 2. equall parts, bending from the Equatoz towards the 
Noz2th and South 23. degrees, and 28. minutes, beyng in the firſt minute 
of Cancer and Capzico:ne, there netermining the Tropical lmuts, this line 
lake wile deuideth the Zodiac, by longitude into 2. equal partes, and is deui⸗ 
ded togither with the Zodiat, into 12.equall poꝛtions called ſignes, and e- 
ery ol theſe ſignes is deuided vpon the Ecliptick into 3 o. tquall partes oz 
degrers, ſo that this line is deuided into 360. degrees, vpon which line the 
center of the Sunne doth continually mone : this circle is deſcribed vpon 
his pꝛoper poles,named the Pole ofthe Zodiac, being in all his partes 50. 


\ 


degrees from either of them. 1 
The Zodiac is ac rcle contrary to all the other, ſoꝛ they aremathematt- 
tall lines, conſiſting only of length, without bꝛeadth oꝛ thicknes:but the Zo 
diat hath lat :tude oz bꝛedth 2. degrees, whole limits are 6. degrees of cither 
fide of the Eclipt ick, wherein the Dun, Mone and Planets perfozme their 
motions and reuolutione, the center of the dunne enely keeping vpon the 
Eclipt ick, but the other Planets haue ſometime Nozth latitude, and ſome - 
time Mouth latitude. And here you mult vnder ſtand, that the latitude of the 
Planets oz Sterres , is that poztion of the Cclipticall Perivian which is 
contained betwerne center of the Planet o2 Star and the Ecliptick line, 
and their iangitude is that poztion of the line Ecliptick, which is contained 
betwerene the laid Peridian and the Eclipticall Meridian that palleth by the 
poles of the Zodiat and the firſt minute of Aries. | 
The 12. deuiſions oꝝ ſignes of the Zodiac are theſe, Aries V, Taurus &, 
Gemini r, Cancer , Leo N,#irgo w, Lihza =, Scozpio m, Sagittari 7, 
Capꝛicone , Aquarius , piſces S: and theſe are their characters that 


ſtand by them. ' 
* kepe within the limit of the Zodiac are theſs 1 
The-7-planets that Rep With of - the ren 


—_ 


ö w 1 1 E & * 


wateene B, Auptter, u, Mars g, wol, O, Neuus, 2, MertiV Tuna b: Wa⸗ 


| uy peo his courſe. thꝛough all the degrees of the Zodiac, oncein e- 
uc o. teres: Jupiter in la. teres. Pars in 2, peeres, the unne in 
—265 .dayes and 6,houres being one peere,Uenus and? as the Sunne, and 
the Bone perfozmeth her courſe in 29.dayss and about 8. houres, though 
all the degrees of the Zodiac. | 
And note that this naturail motion of the Planets in the Zudiat, is from 
the Welt toward the Eaft, the diurnall motion is violent, cauſed by the 
firſt mouer, oꝛ prunum mobile, who in euery 24. houres doth perfo:me his 
circular motion from the Eaſt to the Meſt, carying with him al other infes 
riourbodies whatſoeuer. 
What is the vic ol the Zodiac? 
P the Zodiac and Ecliptick is knowne the Longitude and Latitude of 
any Celeſtiail body, either Planets o2 fired tarres, foz a quarter of a 
great circle dzawne from the pole of the Zodiac fo the center of any Planet 
92 tar, and ſo continned vntill it touch the Eclptick, that degree and mi⸗ 
nute where the ſaid quarter circle toucheth the Ecliptick, is the longitude of 
the ſaidbody, which is to be accompted from 5 firſt minute of Aries, foz the 
longitude of Aries is the poztion of the Ecliptick line, which is contayned 
betweene theeclipticall meridian paſſing by the poles of theZodiac,and the 
firt minute of Aries, and the ecliptical meridian which paſſeth by the poles 
of the Zodiac and the center of any Planet oz Starre. 
Then the Planets are vpon the Nozthſide of the Ecliptick, they 

Nozth latitude,and being South fromthe Eclptick,thep haue South la⸗ 
titude | 


Allo the motions of the Planets, the time of any Eclipſe, andthe Suns 
declinatio by his place in the Ecliptick, are knowne by this circle, whoſe vſe 
is very ample and to great purpoſe, ſoʒ all Aſfronomicall conſtderacions- 

| What are the Colures 2 
12 Solftitiall Colure is a great cirde paſſing by the Poles of the 
woꝛld, and the poles of the Zodfac.and the @olſtictal points 02 firſt mi- 
aute of and S, cutting the Equinediall at right Spherick angles; in his 
90. and in his 270. degrees. 

The Equinociall Colure is likewiſe a great circle yaſſing by the poles 
of the woꝛld, and the equinoctiall point of / and . andcrofſeth the equa- 
to2 in his firſt and 18. degrees, and theſe Colures doe interſec each other 
in the poles of the woꝛlo to the right ſpherick angles. 

What is tlie vſe of theſe Colures 2 
Heir vſe is to diſtinguiſh the 4-p2incipall ſeaſons of the yeere, Spꝛing, 
I Summer, Autumne, and winter, deuiding the Equatoz and Ecliptick 

into 4.equall parts; alſo that arke of the Solſticiall Colure which is inclu⸗ 
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dedbefwene the firſt minute of Sand the Equinocall, is the Sunne s 
greateſt — — the — — being bet lerne the 
tropicall p quatoz, is the dunnes greatcft South decli 
nation,being in theſe our dates 2 3. degrees, 28 — 9 
What is the Tropick of Cancer 
"T Ve Lropickof is one of the leſſer circles deuiding the ſphere into 
two vnequalparts,and is deſcribed vpon the pole Artick,a parallell to 
the Equatoz 23 .degrees28. minutes from him, being the fartheſt limit of 
the Ccliptick bending towards the Nozth,to which when the Sunne com- 
meth, the dates are then longeſt to all thoſe that inhabit in the Nozth partes 
of the wozlve, andſhozteſt tothe Southerne inhabitantes : betwene this 
circle and the Equatoz are included the 6. ſeptentrionail ſignes, Y, N, u, S, 
H, , in which ſignes during the time that the Sunne abideth, being from 
the 11. of March, to the 13. of September, he hath No2th declination, and 
chen is the ſpzing and Summer to all ſach as inhabite in the Noth partes 
ofthe Uoꝛlde, and Autumme and Winter to the inhabitants of the Beuth 
partes of the Wozlve : this circle doth touch the Ecliptick in the firſt mi⸗ 
nutetot S, where the Sun beginneth his returne toward the South, wher- 
upon it twke the name Tropick. which ignifieth conuerſion 02 returne, by 
which point of EVE ick. the diurnall motion deſcribeth this Circle, 
18 


Tropick of Capricorne ? 
Tropick of . is one of the lefler circles deuiding the ſphere into 2. 
bnequall partes, and is deſcribed vpon the pole Antartick,a parallell to 
the Ul 2z. degrets, 2 8. minutes from him, being the fartheſt ben⸗ 
ding Ecliptick towards the South, to which when the Sunne com- 
meth, the da(es are then longeſt to all thoſe that inhabite in the South parts 
of the woꝛlde. and ſhoꝛteſt to the Nozthern inhabitants: bet werne this cir - 
cle and the Equatoz are included the 6. Southern fignes, , m, 7 , , 
X,in which ſignes during the time that the ſunne abide th, beinz fr the 13 
of September to the 11. ol arch, he hath South declination, and then is 
the andthe Summer to all ſuch as inbhabite the South partes of the 
;andAutumne + Winter to all the inhabitants in the Nozth partes 
of the wozlde : this circle toucheth the Ecliptick in the firſt minute of Y, by 
whichpoint the diurnall motion deſcribeth this parallel, 
Whatis the vic of the Tropicks? 

P the Tropicks the Suns declinatien is known, as alſo the tropickes 

the@unnes fartheſt motion towards the Nozth and South, fo2 ſo 
muchas the Tropicks are diſtant from the Cquatoz, ſo much is the ſunnes 
greateſt declination : andſach as is the duns greateff declining, ſuch is the 
diſtante betwer ne the Tropicksand the Cquatoz:they are allo the limits of 
the burning zone,ſepcrating the burning e temperatzones, Foz _—_ 


etwoDropirks; is contayned the burning Zone. 
p WF Whaz is the Artick polar Circle? 4 

18 * artick Polar Circle is one of the lefler circles, deuiding the ſphere 
I intotwo vnequall partes, and deſcrihed vpon the Pole Articke in pa⸗ 
rallell, to the Tropick ol S, hauing luch diltance from the pole as the Tro⸗ 
pick hath from the Equatoz, being 23. degrees 28, minutes, vpon which 
circle the Artick pole of the Zodiac is placed, which beyng fired in the fir- 
mament, hy the vertue of the ſirſt mover is carried about with the heauens 


ets, 


by which motion this circle is deſcribed, - 
What is the Antartick circle: 
T Antartick polar circle is oppoſite to the Artick, & parallell to the 
1 Tropick ol, being in all rcſpe of ſuch diſtance and veſcriptor,trom 
and about the pole Antartick, as the Artick polar circle is the pole 
 Whatis the vſe of te Artickand Antartick polar Circles: 
Tye vleofthele 2. polar Circles, is to ſhew the diſtance of the poles of 
the Zodtac,from the poles of the Moꝛld fo2 ſo much as the Dolſticiall 
points ave diſtant from the Equatoꝛ, ſo much are the poles ofthe Zodiac 
from the poles of the Wozlde ; the circles doe alſo deuive-mdiwnt the 
temperate andfrozen zones, ſoꝛ betwene the CTrapick at S, and the Artick 
polar circle is contayned the Nozthern temperate zone, and betwenne the 
Artick polar circle and the pole Artick, that ts within the Artick polar circle 
is contained the Nozthern frozen zone. Allo betwerne the Tropick ol Y 
the Antartick polar circle, is contained the Southern temperate zone, and 
within the ſaid polar circle is included the Antartick frozen zone, and theſe 
are all the circles that are veſcribed vpon the body ofthe Globe, 
What is the Meridian? 
"T ÞeMeridian is agreat circle paſſing by thepolesof the Wozlde, and 
by your Zenith, deuiding the Hozizon into 2. equal parts, in the points 
Nozth and South, it alſo deuideth the ſphere with al the parallell circles 
therin contained, into 2.equall partes, croſſing them at right ſpherick an- 
gles. And this Peridian is not fired in the firmamentas the reff ol the cir⸗ 
cles are, ſoꝛ if it were, then ſhould it be moued w th the firſt moner as the 
ref are but it is not ſo: therfoꝛe the Meridian is manifeſted vp the Globe, 
pbpa tircle ozringof copper faſtened vnto the Globe, vpon the 2. poles, ſo 
that the Globe moueth round vpon his 2. poles within the Meridian: this 
Meridian is graduated in euery of his quarters into 90. degrees, by which 
his vſe is perfourmed:and note that one Meridian may haue many Hoꝛi⸗ 
ons, pet cuery Yo2tzon hath but one Meridian, foꝛ if you trauaile Mouth oꝛ 
Noꝛth, vou keepe ſtill vpon the ſame Meridian, vet in enery ſencible diffe- 
ence ol diſtance pon ſhall enter into a change of Þozizons, foz there be as 
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many Don ons as there be ſencible differences of diſtance,and there be ag 
| manp Pertdians as there be (enable differences of diſtance, ſo that tie dif» 
ference be not vpon the points Nozth and South,but this copper Meridian 
annexedtothe Globe is to be appiyed to all differences anddiſtances what- 
ſoguer,as amply as ifthe number were inſinite. 
Whatisthevic ofthe Meridian: 
TY ble ol the Peridian is to know the highelt aſcending of the Sun, 
Mone oꝛ Starres from the Hoꝛizon, foz when they bee vppon the 
Meridtan, then are — — Hoꝛizon, and then is the moſt con 
neatent time to take the altituds of the Sunne oꝛ Starres, thereby to finde 
the Poles eleuation. ä 
By the Meridian of your Globe is known the latitude and lorgitude of a⸗ 
ny place vpon the Globe contained, foꝛ it peu bzing any plate vnder the ꝙe⸗ 
ridian, the degrees ofthe Meridian do ſhe w the latitude of the ſame, andthat 
degree of the Equatoꝛ which the Meridian doth croſſe is the longitude, c. 
\Vhatis the Horizon? 
TY Pozizon is a great circle deuiding the heanens into 2. cquall partes 
the one halle being aboue the Poꝛizon is alwaies in ſight , the other 
halfe is not ſeene being vader the Yo2tzon, and therefoze is talled the finitoz 
aa limit of our ſight, toꝛ whert the heauens and ſras ſer me to ioyne tege- 
ther that is the Yozzzon: the Yo21zon is not fixen in the firmament, and yet 
is afired circle ccnſtsnt to his pꝛoper latitude, but betauſe in the Globe one 
and the ſame Yo2tzon may perfourme what ſoruer is required to all t leua⸗ 
tions, the Hoꝛ zen is ſo zrtificially annexed to the Globe, that by the motion 
ol the Ber tdian, in the ſame there faulteth nothing in his vſe : andthe Pozt- 
zons in all reſpects diſtinguiſhed, as is the Sea Compaſſe. There are two 
kindes of Voz zons, aright Hoꝛizon, and an oblique Yo2izon : when the 
Poles are in the Yozizon, then it is a right Moꝛizon, ſoꝛ then the Equatoz 
doth cut the Hoꝛizon to right angels, making a right Sphere and a right 
Hoꝛtzon, an oblique Yo2izon is where either of the iZoles are eleuated 
aboue the ſame,fo2 then th Equatoꝛ doth cut the Foꝛizen to vnlike angles, 
making an oblioue Sphere, and an oblique Hoꝛizon a d although the Poꝛi⸗ 
ons be diucrs and many in munder, ſoꝛ euery ſencible differente or dilance 
hath lis pꝛoper Hoꝛizen, pet is the Youzonc> the Gi. be ſo cc nuemently 
annered therevnto.as that by the wouing ol the Meridian inthe Boꝛizon, 
and by the Globes motion in the Meridian, l oth the Wezizon andPeridian 
ate tobe applytdas pꝛoper to all places whatſotuer, and note that the place 
Where pou are, isalwayes the center oftheplaine ſupcrficiall hom. 
2 8 What is the vſe of the Hotizon- '* - 
T3 Do2t;onis the beginning ok all altitade, ko: who tſotuer is aboue the 
I Poison, is ſapd to haue altitude 3 02 leſſe, and bythe Boꝛtzan ſuh 


j . Cog 


Efituves are giuen with helpe of the trolle ſtaffe,foz placing the croſſe ſtaffe 
at yr eve, if by the one end of the tranſuerſary you ſe the Hain, and by 
the other end(at the ſame inſtant) you lie the body obſetned, then doth the 
tranſnerſaryſhew vpon the ſtaffe the altitude deſired,by the hoztzon the na 
utgable courſes from place to place are likewiſe ko inn, as alſo the quanti- 
tie of the riſint and ſetting of the @unne, Pane and Starres: whereby is 
knowne the length of the dates and nights in all climats and at all ſeaſons : 
by tze Yozizon is knowne vpon what degree of Azunuth,the Sum, Pone 
o2 Starres are, when they may be ſeene, in what part ofthe Heauen ſceuer 
whereby the variation of the Compaſſe is und, and the Poles altitude 
map at all ſeaſons be giuen. 
Are theſe all the circles appertaining to the Globe: 

Bere are other Circles which are fixed and doe pꝛoper ſy appertaine to 
eaery particular Hazizon, as Azumuths, Almicanters,the Artick, and 


What are circles of Azumuth ? 

Jrclesof Aʒumuths, oꝛ verticall circles, are quarters of great circles, 
— — the Zenith, as the meridians do inthe pole, and 
axe extended ſrom the Zenith to euer degree of the Boz1zon, c. And be- 
canſe they cannot be conneniently deſcribed vpon the Globe to bee applyed 
te all hozzons,therefoze vpon the Peridianof the Globe there in a pc ce of 
| copper artificially placed, to be removed to any degree of the at 
pleaſure,which peece of copper rep2c:enteth the Zenith, and mult alway be 
placed ſo many degrees from the Equatoz, as the Pole is eleuated from the 
hozion:and vnto this zenith there is ioyned a quarterþof a great circle cal, 
Quartaaltitudo, the end whrreofdoth continually touch — — 

n the hoꝛi⸗ 
zun, and to every part thereofat your pleaſure : this Quarca altitudo is de- 
uidedinto 90. degrees, being thedifiinction of all altitude, and beginneth the 
attompt from the hoꝛi:on, which is the beginning of altitude, and conclu⸗ 
ern rr all alti⸗ 


What are Almicanters? 


Antartick 


led 
amd is ſo ioynd to the Zenith, es that it may be moued round 
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degree of their quarter circle,doth ſhew the Almicanter deſired, in what e- 


Whats the vſe of theſetwo' circles? N 
quarta altcudo perfourmeth the vſeof both, by the quarta altitudo 
Hontzon the coarſesfro place to place are knowne accozving to the 
true Yoztzontal poſition,as hereafter ſhall plainly appeare:it alſo ſheweth 
the degree of Azumuth,andobſerued altitude of any celeſtiall body, in what 
 latitudeſoener : bythe quarta altitudo and Yozizon,you may deſcribe apa- 
radexali Compaſſe vpon the Globe, the Poles heigbt is at all times there- 
by to be known, and the variationof the Compaſſe is thereby likewiſe gi- 
uen, as hereafter in the pꝛactiſe you ſhall be taught. | 
What arethe Artck and Antartick circles? 

Gery Hoꝛizon hath his pꝛoper Artick 02 Antartick circle, thoſe hoztzons 
that haue the Pole Artick elevated aboue them, haue their pzoper Ar⸗ 
tick cirtle, and thoſe that haue the South pole eleuated, haue their pzoper 
Antartick circle, the quantitie of which circle is actozding tothe Poles ele- 
nation,foz if the Pole be much tleuated, then is the Artick circle great, foz 
— — — as ere 
nich, then heanens is the Artick cir 

Wb is the vſeof thus circle: Kan 
— Sunne, Bone, 02 any Starres be within this cirele, they are nes 
carted vnder the ho2izon during the time of their abode therem,wher- 
yponatcommety to paſſe that ſuch as trauaile far towards the Nozth, hane 
the dunne in contumal vie we, and thofe that inhabite vnder the pole(it any 
ſo doe) the Þunne is in continuall ſight fo ſixe months together, becauſe 
the lire Septentriovall ſignes are within the Artick! circle, the Equatoz 

beingin the hoꝛtzon tc. | 
- Where is another ſmall circle which is called Circulus horarius, oz the 
ho wer circle, to be annexed to the Peridian of the Globe, tam the perfection 


ol his vſe, this circle muſt be deuided into 24. equal partes oz ho wers, ans 


thoſe againe into ſuch parts as you pleaſe foz the better diſtinct ion oftime :; 

scircle muſt be faſtened tothe merid/a,ſo that the howers 12. muſt ſfand 
Nu mop Hy aerengene Meridian, and the pole muſt bee the center of 
this circle, vpom which pole there nitiſt be faffenedan Inder to moue p;opoz- 
tionably, as the ſphere(vpon any octaſion) ſhalbe moued. | 
There is alſo an halfe circle, called the Circle of poſition, which fith it 
ſerueth to no great purpoſe fo: Nauigation Jhereomit , and thus is the 
finiſhed fo2 the perfection of this hie. 
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 *75Here are two Poles the Nozth artick Pole, 02 antar- 
d —— neee eee eee 
_ | 2 2 


r 


4 als *» 


© The Scamans Secrets” 


ese ſphere is monedby bertue ot the firſt mauer. are the 
ok the⸗ Aris — the — as alſo the erfreeme terme oʒ band ot all de⸗ 
clination being o. degrees krom all partes ot the Equatbꝛ. 

Vy the raplung of the Pole from the Hin is knownethe parallel! o 
— — it allo gineth the quantitie of the Artick circle, and the 
obliquitie of t re. 
17 What is the Axis of the world? 

He Axis of the woꝛld is à right line palling by the center ol the ſphere, 
TS in the circumference, about the which the ſphere mourth, 
andis therefoꝛe called the Axis of the Sphere, and as all lines comenſura⸗ 
ble are limited bet werne two pointes oꝛ pucks, ſo is the Axis of the woꝛld, 
and thoſe two linntiug pꝛicks are called the Poles ot the woꝛld. 

What are the Poles of the Zodiac? 
IE likewiſe two Poles, Artick and Antartick, being tivs 
the — — and are 


fromthe — — motion of the firſt mauer. | 


Wbatis the Axis of the Zodiac? |" | 
TP! Aris ok the ʒodiat, is a right line paſſing by w the center of the ſphere, 
and linuted in the circunference, whole limiting poyntes ure the 
ole ef the Zodiac, amthie Axis is maued by the Sphere an are his 


\Vhat are the Poles ofthe Horizon? 


„ee. twopo'es of the Hoꝛiʒon which are the kmits ol his per⸗ 
pondi uilar dimctie nt, being o vegreesframal parte pt the 
Y02397,mvare the ertreme linuts of all atritade, that pole which is in the 
vpper Hemiſphere is called the zenith, and his op ite Pole is called Na⸗ 
— HE but not fixed in it, fo2 they moue ne⸗ 
ur, butiematnea fable p.oper ho2tzon; whivh: 
= fi:edin the —_—_— —— — 2 — _ = 
ent as the reſt are, vy the hen poles is Hund t e Azumut 
andAtmnterof anvcriemall budy,fo1a qu ter circle wa 
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Of the frozen Zones. 
Be krozen zones are contained within the polar circle, the Artick fro- 
zen zone within the Artick polar circle, the antartick frozen zone with 
in the Antartick polar circle, which are alſo repo:ted not to behabitable, by 
realon of the great extremity ot colde, ſuppoled to be in thoſe parts, betaule 
of the Sunnes — — Zones, but in heſe sur daycs wer 
find by experience, that the auncient Geographers had no 
— — the nature ot theſe zon wm Lanes J _u b 
Artickfro;enzone e haue found the ayze very temperate; 
ny times in ca ne hot: J haus felt the: Sunne 8 
of as foꝛtible tn the krozen zone in talmes nerre vnto the ſhoꝛe as 
A haue at any — within the burning zone, this zone is alſo inhabi⸗ 
re wth peopleogd Ctr hap cod Tac conditiens, with whom 
J haue conuerſ nat found themeudly barbarcus, as J haue found the 


appolingt ſhape to bee waſt 
; © Ay ke — — rig ror thereof, the 

people preſently —— out fe ring ſuch poze things as 
thep had to exchange fo; y2on nailes fn ch! but the Canibals of Ame 
ncaflpe the pꝛeſence ot men, we fl heel es in nothing to differ from 
b2ute beaſtes: thus by erpericugeidiomotmamiceſt that thoſezones which 
haue beene eſteemed deiolatt and malt Aale, inhabited and fruit⸗ 
full. It any man be peſwadedtothe contrary of this truth, he ſhall doe hin 
— — 7 tation gebe exceliency of Gods cre⸗ 
| e fingthe dc kes wang vſe, andthe ſame 


8 in af 22 — 


2 ke 
the Lord has. created — 9 Ged. E 927 that framcd the earth and made 


181 that 7 hee create e In ed it to bee inhabited, 
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gkin; For thus ſayeth 


Sarner 
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- nutes, within the which we haue our habitation, ; 
The temperate Antartick zone is limited fropick of 
tartick Polar circle, and hath bzeadth oz — — 


Tone te mee: at. 
Antar. poler circle. 


Tone Frozen 


Whatis a Clunate? 
Climate is the ſpace oʒ differencevpon the vpper face ofthe earth, in⸗ 
het wen two parallells, wherein the dap is ſenſibly lengthened 
0 ſhoꝛtned an hower,fo2 as you trauail from the Equatoꝛ toward the 
Artick Polt the Dunne hauing Nozth declination, the dayts do grow lon⸗ 
ger and longer, vntill at laſt the Sunne notſetting vnder the hozizon, pou 
ſhall haue continuall day, and euery ſpace oꝛ diſtance that alfcreth the day 
dalle an hower,is called a Climate: theſe Climates take their hames from 
uch kamotis places as are within the ſaid Climates, of which there are 9. 
as by their diſfictions may appeare. 
1. Thefirſt thꝛough Meroe, beginneth in the latitude of 12. de⸗ 
45. m. and endethin ed. 30.m. whoſe bzedth is 7.5. 45. m. 
2 The ſecond paſſing tdꝛaugh Syene, beginneth in the latitude of 20. de. 
30.m. andendeth in 27. d. zo. m. whoſe bꝛedth is 7. d. 
4 Thethirdpaſling thzeugh Alcxandria,beginuethinthe lu. al 27.0 30m: 


err Nee 
| N * 


ene eee 
th 1 and 


| h dero. m. 


g bx Rome Lenianetb in the la.of 39. d. and endeth in 


pa 

4 3.d, 30,m.whoſe bzetth is; d. 45 m. 
6 cfirt paſſing by Borilthines, beginneth in 42. d. 39,m.anz endeth in 
47.5. Iq. m. whoſe bꝛedth is 3 d.. m. 
The ſeuenth paſſing by the Rlupaan mauntaines, beginncth in 4.7, d 
15. m. and endeth in o. d. 20. m. wuhaſe bꝛedth is 3. d. 5. m. 
8 The eight palling by Meotis o; London,beginneth in 50. d. 20, m. and 
endeth in 52. d. o. miwhoſe bꝛedth is 2. d. 50. m. ) 
. The ninth paſſingby Denmarke,taketh his beginning in the latitude of 
83. d. io m. andendeth in thelafitudeof;.d.5o m. and hath in bꝛedth 2. d. 
20. m 

If pou deſire to know howmany leagues euery Climate is in bzedth,al- 
low fo2 every degree 20. leagurs, oa oo. nxles, and foz cucry minut a mile, 
ſo is the diſtance giuen. 

Thus haue J manifeited vnto you all the diniſtons an) particularitics 

of the ®pheres diſtinction, 
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"Y 2 Hoey her @neche Globeh: + |; AC LELSE. 


ef: none: is che malt care and exellent, 
infallible,gining the true line, angle, and cirauar mottan of any Cozle 03 
trauers that may in Nauitaitron happen, whereby: the longitude and lati⸗ 
tude ismofp2eciſely knowne, andthecertainty of diſtance very plainelp 
thereof: it gmeth the variation of 
— — ͤ—-¼ 
ceandiptheGlove the pairs height may 


receine great content in 
How 


— 


ih — mm of 
this lozt 2 = n = 


bung vn⸗ 
le ho py eu lie tho Compaſſe, allowing 20 leagnes ſa2-every de grœ is he 
r 


reach them, chen tune zuuchthe Campa g. de gres of 
ich ba leagnes.02.1 0:hegras £072 oo. leaguc s, and ſo 
how olten the tiſtance is tontained hetwerne the ſaid pletes, if as 
yet ofd degre roth remaine,foz halle a degree al ow O. li agues, ſoꝛ a 
quarter 5.leagues,tc. but if you deſire a moſt exquuſite pꝛetiſenes in meaſu⸗ 
ringto the mitatofetohdandthire, then da tms. Uhew pour Compaſſes 
doch kall vpon any part cf a degirienofe h duſtunet be tivct ne the end of that 
dd prire of tonnement eogn- 


| thrpomtofthecompeſies, ther with a 
. 60. times vpon the equats2, 
eginning at lame certaine place)then conſider how many degra s are c6- 
mature, and allow enery degree ta be q my! o mile, ſo 
Merch ten tiog and miles khn ume i any parte of a degræ xemine 


N cdpzehended within the 
ol a æremaine vpon theſeſeronds do as in the fir t. and the de⸗ 


geres contained in this meaſure are thirds, t ſo vu may p2eceedinfinitly, 

How ma — — — the trio poſition 

auen for any plate, city, orromontary ese 
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bun the place — 


AY — betweene thoſe - 
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tnde thereof : and as many degrees us that rom bo wok ſo 
—————— e 


many 
—— a en engage ee re — 


cnet exttutid by the fame. 
"How is tiloogicude o arride of places knowne 
by the Globe :? ern Ad N! 


Brea — — —— Pee 


under che Avyethplaces 
he — then being the 
then ke Nozth 


diſtant 500. —— 82 Achall neuer & 
rn fame 1. 701 70 j ang. ” 

0 155 then ſhall the Pitote KilobqubeGlobegfnthe ;-- 
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awerabie to the ſame, then bzinging! 


conſis 


———— — bis Quarta: 
fo tho thie dilfance þtonedbyCo)Ce;rechaningan altitude agin the 'vſe cla 


if: b2ing ez nate wider the Meridian, end there 
Ga — — . obe anſwe⸗ 
rable to ———— the Zenith, doth againe 
ts the pine toꝝ io hhich be aendern he nd wherect 

1 ye bee, Heprata.Coſs tenſor tt — 
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22 Cat from me, o vpon art other putnt; Nupthds South'excepted,jond be 
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jenakelh anote 02 pꝛick as befoze,and thus pzoſecuting his Cozle, ſhall a 
riue vato ——— — — pzoue that his 
Pozzontall. Cozle will diler greatly, and thag by his ſaybng un this ſozte, 
be thall by his notes and pzicks de ſcribe the trvenauigable a@nareſt Co: - 
ſes betweene the ſald places: Che li 1s la he obſerued vyon any 
fzavers 02 fozcedeaurle whatlaeuer ; andfyereto:ethe Pylote iu take 
care,thatalthough the winde be neuer ſo fanaurable, yet he muſt not pzoſe- 
cute any ©024;0atai ub and excepteds) 
' Therefoze Iſaythe Pylote muſt take ſpetiall care to conſid:r tie di- 
ſtaneeof places, whether, the Þozgontall Cozle will lea hem betweene the 
3 foztf places be moze then 4g. degr s aſundet, the Pozizontall 
is not the meane to find thaſe places, biiedetheylicnozth and ſouth: 
ſagthe Pozizontallequrig bet wæ ne any a poztion of a great cir» 
cle, which being el large dillancr, nuiſt be perfquriyed by great circle nauu- 
gation and not by VozyencaltCazſes : faz the coflection of many Hozizarr 
tall Cozſes being kr.it together, Toe perfoamme a paradoralimetion, altoge: 
great circle, as lo an eraple ; being at Cape verde, 
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Bat there Wonother knowledge of Nauigation, which ſo farreercelleth 
all that is beioꝛe ſpoken, oꝛ that hath hitherto hene vulgarly p;aciled, as 
the ſubſtance his ſhadow, oꝛ as the light ſurpaſſeth the thick c bſcurcd dark- 
nefſe;and this werte (ki1 of fayling may well be called Navigation ar ich⸗ 
meticall, becauſe it ſvholy c:nfi teth of Calculations, camp ehended within 
ie limit of numbers ,viſtinouiſhing Cozſes not onely vpon the points of the 

Compaſle.but upon euery degree of the Hozizen, and gueth the diſtance of 
any trauer s ioꝛ the particular elevation of minutes, yea, and leſſe partes aſ, 
ſure pour ſelfe it giueth longitudes and latitudes to the minute ſecondan 
third: in ſo great certaintie,as that byna@gther meanes the like tan be per⸗ 
formed: it teacheth the nature of Angles and Triangles, aſwell Spheri- 
call asplaine faperficia!l and ſolide Commenſurations, the efirc of lpnes 
ſtraight, circular. and paradoxall, the quantities and pzopoztions of paral» (|__ 
lx lls, the nature of Yo2gons, with euery particular diſtinction of any altera | 
tion whatſot uer, that may in Nauiration be required toa moſt wonterfull 
pꝛetiſe tertaintie: fo2 there can nothing be required, that by this heauenly 
hermonis of numbers ſhallnot be moſt coptouſly manifeſted to the Dea- 
mans auuration and great content : the ozderly p2actiſe whercof to the 
beſtofny po ranatitie purpoſe to make knowne,if J may rerceive nw 
paines already taken, :o ha reteiued in god parte, which Jdifiruſt not but 
all honeſt minded Heamen, and Pylots of reputation will grateſu ly cm⸗ 
bꝛace, oueſ in regarde of my friendly gad will towards then, fo2 it is not 
in reſpect of my paines, but of my loue, that I would recciue feuourable cur- 
teſie. | | | 
ow maythe;Poles height be knowne by the Globe: 
pre — ta find the poles height by the Globe, aſwell 
I from tha ꝙeridtan as von the ſame, but fith befoze q have ſuffitientiy 
taught how-by-the Sunnes ꝙeridi an altitude, the poles height may be 
faumd a will therato e in thia place ſpeake no further ther cot, but foz the o⸗ 
—— 3 
36 031113! 22080 by — ering, che Poles height 
2919 200 2; 02h £9! may be know ne. 
JIFP:orCompalret variation, on fone magneticall inſtrument obſerut 
the ſunne x7, vpon what degree = hoꝛi:on —_— — 
acta ding to the true hottontall poſition ot the Magnct, a aticn TULLY 
couſidered;that being knot ne, fearchjn the tables ofthe Cphimendes, fo 
$haSutmesplioce in tie Ecliptick, at che time of your obſernation, then 
being thot ptacc aa degree of thoEctiptick wherein you finde the Sunne to 
veto the-Þ02730n;and mati the Meridian of the Globe as occaſion requi- 
rei vntill that ob(guzcd degree ofthe 13o21zon and the Sunues place in the 
Ecliptick doe wltly touch together, {a7 ſhe hope (nie hue Eleua⸗ 
r: 210 nod 3 


tron 


: — 


The Scamans Secrets. 
tion as by the interſectiori of the Yozizon and ertdian mayayprir in like 
let you max fin the Holes altiiude, by any knowne ſtred /Starre in the 


IJ . o finde the poles heiglit byche Sunne, vpon any point 
| | of the Compaſle. 

Phi Compaſle of variation, rectfied to the true hozizontall poſition, 
1 Jobfernethe Sunne vutillhe come to any point therrotat rour pleaſure, 
and in the Tame inſtant take the Suns height fromthe Yozizon, then bring 
the quarta altitudo to that point ot the Ce vpon the Poztzon of the 
Globe where pouebſernued the Sunne to be, there holding the quarra alc+- 
tudo ſteady, moue the Glebe vntill poubzing the degree of thc Ecliptick 
(wherein the Sunne is at the time of pour obſeruation ) unto the edge of the 
quarta alcitudo, if it fall vpon that degre of altitude as was the Bunnes 
obſerued height, then doth the Pole ſtand to his true Eleuation, but if it a⸗ 
gre not, vou mult cleuate 02 depzeſſe the Pole as occaſionrequireth, retti⸗ 
kying the Zenith anſwerable thereunto. And againe make t iall as at the 
- irft;biinging the place of the Sunne to the Quarcaalritudo,and ſetting the 
Came vpon the obſerued point of theTompaſle, vntill  agre mallreſpecs 
with pour obſeruation, and then the Meridian thew:rth in his interſection 
with the Hoꝛizon, the eleuationof the Polefromthe Ho21zon. 


To find the Peles height by any giuen Azumuth by the Sun 
being aboue the Horizon, 

Y pour magnet cal inffrument,o2compaſſe of variation obſerue the a- 
zumuth of the Sun at any time in the fozenane, oz afternwne, the ne - 
rer the Sunls to the Yoztzon the better ſhalbe pour obſrruation, andat the 
ſame inſtant take the height of thefun fromthe Hoꝛizon, kep theſe 2 mum ⸗ 
bers in memozy, + note that the azimuth be obſerued accozying to the trus 
poſition ofthe H02izon, by hauing godrexardto the variationof$ compas, 
then bꝛi g the quarca altitudo to the place of the un in the Ecl ptick, and 
ſet that degree eft)e Sunnts plaes in the cliptick vpon the obſerued ne⸗ 
gre of altitude by the graduation of the Quarta altitudo, and if the ende 
thereof at the ſame inſtant do fal richt vpon the oblerum degit uf Mo⸗ 
' muth, then is the Pole in his due Eleuation: nat, then raiſe an lay ie 
pole as occaſion requirctq, alwaies regarpingthat you plate the Zenith ans 
ſwerable to the Poles altitude, and then aamne baing the Dunnes platt to 
bis altitude vpon the Quarta altitude, and loke'axatne whether the ende 
theteof do touch the obſerued degree e Azumuth vpon the Bonzen, if not, 
you muſt pꝛolecute this oꝛder, vntill at one inttant the place ut the Sunne 
be vpon his true almicanter, by the edge of the Quarta alritudo, that the 
 Endofthe quarta altitudo doe alſo touch the eme . r 


Seamans Secrets. 
vpon the Do21z0n, fo then is the Pale in his true eituation, as by the e- 
ridian and Hoꝛtzon will apyeare. mo, 

To find the Poles height by the Sunne by any two giuen Azumuths 


and al:1tudes,not regarding the true horizontall 
poſition or needles variations. 


Ecauſe there may great erroꝛs be committed in the fozmer obſcruations 
vnleſſe the Compaſle be perfely well rectificd, ſs as it map reſpc the 
true partes 02 diſtinctions ofthe Yozizon, it is not amiſſe to enfozme you 
how without regard of variation, the Poles height map be found. 

Theretoꝛe by pour Pagneticallinft:ument o of variation ob- 
ſerue the Dunnes azunuth, without regarde of the true hozizontall poſui⸗ 
on, and at the ſame inſtant obſerue alſo his altitude from the Yozizon,keope 
thoſe two numbers in memozpy, then after the Sun hath moued a point oz 
two points of the compalle moze oz leſſe at your diſcretid, obſcrue again his 
Azunuth and altitude as at the firſt, then conlider the arke of the Vozizon 
thzough which the Sunne hath moued between theſe two obſeruations, foz 


B 


C 


on 
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To lad the Poles he by taking the Suns altitude aboue the Horizon: 
| ſo that the preciſe _ of any fuchoblcruarion 
e kowne, 
Fhondefire at any time of the day to know the Poles height, as at 8.9. 
oꝛ io. oł the t locke c. marke diligently the tune of your obſcruation, at 
what inſtant pau doe obſerue the Bunnes altitude from the Hozizon, the 
time and altitude thus known bꝛing that place ofthe Cliptick wherein the 
Bunne is atthe time of pour obfernation directly vnder the Heridian,there 
holding the Globe ſtedie, bying the Inder of the circulus horarius to the 
howersof 12. oꝛ none, then moue the Globe vntili the Indet tunte to the 
ho wer of yon: obſeruation, there hold the Globe ſtedp, then bꝛing thequar- 
ta alticudo to the plate ol the Sunne in the Eeliptick, if it agre with — 
obferned altitude, then doth the pole fand in his true eteuation 
the Prridian by railing oz depzefiing che pole as oteafes requirefh;antilyon 
b:ingthe altitude and the ho wer to agree a then you haue the peles height, 
t by the end of the quarta altitudo doth alſo appeare the degree of aumuth, 
ce de twas at che d of your obs nz and note that in 
83 2 le of the Globe, vou mut e the ſo 
e the 1 the Hon on, los this is a 
toeteuets from the much 
te chert tode von mult al waies 
poreaiter the Clegation 


To find hePoles og by any Eger: of theSuines Aale, 
not ower of hori zonall poſition, | 
K. of the et, ſoithat you kno 7 nh Geyer roo | 
| hy — obſtruatidns. 
Lthough there be ſome diſſitultie in gining the true be 
—— then of Boon, and 
—— isa 2 a —— 
—— 1 — chat x 
any you may n 4 
. great ati at amine drt 1 an 
fired tre, in this fozte. 00) S1RMT7 et 
Conſider in whatplace ofthe Ecliptick the Sunne is it the tene ol ydur 
' bbſeruation,bzing that place to the er idi in, there with u Harke leade by 
'moning the Globe deſcribe a paralell to the Equato, anſwerable to the 
@1mnes diurnall motion and declination foz the ta lame inſtant, then if be 
tweene your obſernations there be an hower, two -moze 02 leſſe af 
— 2 —— may be knowne,you miſt allowe 
1 eee ee ee nee . 


- 


A 


einen dee 


und fozeuery 4. minutes one degree, and lat euery minute : of a degree 

knowingbythisozder —— —-—-——— 
your 2. obſeruations, you muſt vpon the parallell iohich vou dzawe make 2 
notes, lo many degrees aſunder as the Sunne hath moucd, bet werne your 
obſeruations, which may pe done in this ſoꝛte: bzing the place wherein the 
Dun is vnder the Meridian, and marke what degree ol the Equatoz is then 
vnder the Meridian, the Globe lo ſtanding vpon pour paralleil cloſe bythe 
Meridian, make the firſt note 02 marke, then turne the Globe, and reckon þ 
degrees ofthe Equatoꝛ that paſſe vnder the Meridian, vntil ſo many be paſk 
as was peur obleruation, there againe holde the Globe ſtedy and vpcuyour 
parallel! loſe by the Meridian, make pour ſecond note 02 mare, then know 
„ 

tu ſtrſt note made vpon pour e hobding the gle 

ſtedy, the Quarta altitudo and marke agreeing in altitude, bzing the Quar- 


ne — 


raalrriudo to the ſecond note. if that da allo agree with your fozmer obſer- 

ued altitude, then doth the Globe tand in his true Eleuatien, if not, peu 

mult eleuate oz depꝛeſſe the Pole dp diſcretion , vntill you bꝛing the 2. ob⸗ 

—————— . ch you 

made vpon your deſcribed par allell, and then is is true eleuati / 

on: and what is ſpoken of the Sunne, the like may be done Kao wg 
fired Starre. hold this concluſion to be very neceſſary, pleaſant,and caſte 

kozthe Seamanspurpole. = | 28 

I 0o o ſinde the true placeof the Sunne in the Ecliptick 
11 3 1349 | at all times. . 
B neceſſarily required in the fomer pꝛattiſes, that the. 
Sumnnes true place inthe Ecliptick be at all times knowne, J thinke it 
not amiſſe to enfozme vou hob the ſame map be done, 

Che cheiteſf and moft certaine meane to know the ſame,isby the tables 

of the Eplumerides,but thoſe tables wanting,the Seaman may in this ſoꝛt 
doe it: by the Regiment leeke out the declination of the Dunne, that being 

kuowne; b:ing the Zenith vpon the Meridian, ſo many degrees and mi⸗ 

nutes from the Equato: as is the Dunnes occlination,then moue the globe 

vntill ſome degree of the Ecliptick doe come directly vnder the point of the 

Zenitb, foꝛ that is the Sunnes plate: you muſt furtherconſider, whether it 

be hetweeene March and Zune, ſo then you muſt finde the degree in that 

quarter of the Ecliptick, contained betweene Y, and S: if it bee betwerne 
andSeptember,you mut fiude the degree in that quarter ol the eclip⸗ 
con: ained bet weene S, and a, tc. of the reſt. 

- Jt may aid be knowne vppon the Hozizon of the Globe by a Calender 
Circle that is there deſcribed, in this ſozt : firſt ſearchthe day cf pour mo- 
neth wherein poudefirels e eee, declination, and _ 
or | 


| * Seo_oe | 
wherein the Sun is at the ſame time, in acircle repzeſenting 
the Zodiat, and d:fcribed vpon the Dozizon, 
But ifit be Leape peere, you maſt not take the p1eciſe day of the 


wherein youſecke the una platt; but the next day following, andagainft 


ſeeke the declination. N 
W To find the Poles height by any two knowne fixed ſtarres, 


Hen vou lee any 2. fixed Starres which you know fo bee both at 
one inſtant in the Hoꝛizon, vpon your Globe ſearche fot thoſe 
Starres, and bꝛing one of them to touch the Hoꝛizon of the Globe, if the o- 
ther doe not likewiſe touch the Boztzon, you mut raiſe oz depzeſethe Pole 
dy diſerete moning ol the vntill you bꝛing both thoſe Starres to 
1 P021;on, foz then the Globe doth ſtand to his true 


- To finde the Polezhaghtby any twoknowne fixed Stars 


er Way. 

FA anion fired Sfarre that yonknow to be in the Dozizon. 
Seeber — — toon your 

r (earch to the Star that you oblerued in the hoꝛzon, bꝛing that ffar 
. ——— the quarta al- 
titudo to the other Starre whoſe altitude pou obſerued, ifit agree vpon the 
quarta altitudo with che obſerued altitude, then the Globe doth ſtand to 
his true eleuation, if not, you muſt by diſcretion rayſe oꝛ lay the Pole vntill 
pott find the one Starte in the Po2tzon,and the other vpon his true 'obſers 


ued altitude, fo: then the Pole doth land to his true eleuation. 


N 


I o finde the Poles height at any time by any 2. Know- ne 
| fixed Starres, 
h your croſſe ſfaffefake the diſtante of an two ſtars from your 
enith, which muft be done with as much expedition as may tee, 
0 known, with a paire ol copaſſes,meaſbre ſo mam degrees 
tpanthe Spuaty avs ner. Starre, with an o⸗ 
of compaſles doe the like foz the ſecond Starre, vpon the 
fit tarre ſet one point of the compaſſes that tune his diſtance, and vpon 
the ſecond Star ſet likewiſe one lte ol the compalſſes that twke his diſfance 
hing the other two feete of the compafſes to merte together, there mas a 
wn is tr ern many (penn e. 
I 


Meridian by moning the Globe, and there wil apyearr ths 
eee ee bb 
much is the Pole elenated abone jon concluſtoa 


i »f | Pref 


To knowthe preciſe hower at ll times by the Sunne. A | 


Frs. of the hotver al the day bx the Olobe. it is neceſſary that 
Rr true ele⸗ 
untiom, and the zenith to his anſwerable latitude, then bzing 933 
Dunne in the Cclip tick vnder the Meridian, there holding the ſtedy, 
placethe Ander of the Circulus horarius vpon 12. ot the clock oʒ none, your 
Globe thus 02dered, then with pour Crolle ſtaffe take the Þunnes height 
fromthe Hoztzon,that being knowne, you mult bz ing the place of the Sun 
to the quarta alutudo by mouing the Globe ana quarra altitudo vntil the 
placeof the nne doe agree with the obſcrued altitude, there holding the 
Globe that hee movenot, the Inder doth ſhew vpen the circulus horarius, t 
che true hower deſired, ; —_ 

To linde the hower of the night by any knowne fixed Starre. II 
8 Et the Globe to his true altitude, and the Zenith to his anſ werable lati- 

Itude,you malt alſo place ehe Index of the circulus horatius ppõ the hour 
of 1 2.02 none, by bzinging the unnes place enter the Meridien, ic. as 
brfoze you din by the Dunne, then take the height of any knowne fired 
Starre, bꝛing that Starre to the quartaalarudo, by mung the Globe and 
quartaalurudo until the Starre tome ta his true obſerued altitude, there 
bolving the Globe ſtedie, the Inder doth ſhewe vpon the circulus horarius 

| time of pour obſeruation.  :- tr 07 149 op Do 
25 ldi the length ofthe daies and nights, at all times, and in al lplaces 
place and time being giuen wherin ym deſire toknow the length of 
| day oꝛ night, firſt ſet the Globe to his altitude fo2 the plate, then 
the plate or the Sunne in the Ecliptik, fo: the time wherein you 
tler the daes length, being that place ofthe Sunne vnder the Meridian, 
ere holding the Globe that he moue nat, plate the inder of the cxrculus ho- 
rarius bpon the ho wer of 12.03 nne, then turne the Globe vntill you bin 
the place ofthe untocouch the Eaſt part ofthe bo non, thet e holding the 

Globe, vou ſhall ſee by the Inder of the circulus horarius the true time et the 

Sunnes riſing, then bꝛing the plate of the Dunne to the Weſt parte of the 
iizon, and you ſhall there ſee the true time ofthe Sunnes letting, herby 1 
1 of the day and night doth moſt plainely e. And this may 
ſuffice foꝛ the vſe of the Globe, neteſſaxy fo2 the Seamans pur pole. | | 
Jmicht here recitethe tripleriſing and ſetting ol the Starres Coſmice, f 
Acronr te, and Heliace, the aſcentions right andoblique,. the dawning and . 


twylicht,howersequall and vnequall ozdenary and planetarp, daies natus U 
rall andartifictall tte tripterifingof the Wunne Equinogiall and @olfti- | 
iall, Circhesof poſition with their vſe andnature,thehozoſcope and domi- k 

diſtinctions of the | 


c wu 
fyi heauens, the planets, t | 
am ec other fr hon ur manyothermoſplealaatcons — || 

2 — 1 
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EFFECT 
. —— then pꝛolituble fo him, 
rrpecina from ſome learned Mathematitian a wozke of wozthy eſterme, 
Wherittthefe and many other ercel{lent conclufions ſhall by cunning demõ · 


Teton bemade kn owns vnta vs. ö 


Of ebe Croſſe ſtaffe ſtaffe and lis demonſtration. 


Pe Croſſe ſtaffe is an artiiciallquadzant,geometrically protected inta 
that forme as an inſtrument ot greateſt — and eracteſt vie in aui⸗ 
gation;by which in anpnaturall diſturbance of wether (the Sun oz Stars 
appearing)the Polos height may be knowne, when the Aſtrolabie oz qua- 
dꝛant are not to be vſed. Conueying the vſe of thequadzantfrom the beame 
© of the Dunne to the beame ok the epe,fo2 whereas by the quadzant the ſim 
— ———— — 
e like wile en 


thecenter It — — —— 
ns n into — — 


then coaſider the length of your tranſuerſary, and take —— 


the line I. o. in the point S. ram C —— 
diutfions of 


Weser 


. u. as is che line S. y. an as that line doth 
2ont, ſo ſhalb e the degrees ofthe trolle (faffe 
Weoutthſyuare,nuitbe as long as the Rafethat rained. 


0 — — e = A * 
ir Nette 4435 0 _ — 6 
BRANT en BIAS eee ee g N 
: - ” - be td * 4 . — . ; p g 
nnn 34 2 * Zitate.. 2 ole den ' @ 14037” 771 785 197 
* _ -- . he - "4 * * 
neun: a 


10 \ecrel 


* 0 © +44 * „ 
1181 11 os U. n , 


* . = 
” ; \ 14s , 
k * 
*"Y 0 * ML 

= = — — 
1 * „ N — — 

. * \ 
_ . . * 

4 * o * 90 


— 


1 «4 
1 SRD | 
> — 1 41 
1 


| | N 


7 


DOCS ALT "1&7 79a, 
16412 and I 


' ' 201 2062) 07 FT 3916 3h tems la 
1+; 113 m9 1BRBAGR 31 e. b 61281 


Pc) tunen 
| 0 A) 7053; 4 ; 


+ $4 bi of bet e023 eee Al 
s 1 9 * 

. 
dg —— $i 


* ' SSTITC ö - + vr 
EO SEC nner — 
12 09700 Inna 371 - ] 


> + 1 — 9508 a\ 
tp 0 30" $(51201c1 00k 


: 
__— 
as. 


3 


12 POE F 3 * 1 - ” * . 
9027 | #778 ane 1117 2413 3433 © 68 8.8370 1 


9 jo 


© Becanſe the tate honldbe of bnreaſonable length to contain maze then 

60. degrees, theretoze to keepe him in duefozme to the eaſe ofhis vie, any 

nm,, 
3 o 


— . asby this demon; 

that 

t S.to laſt interſection whichendeth in ze. DEATEES, lay downe the 

legt of line I h. at the point of v. from that point dzawe a right line 

cutting the line L h. to right angles, as latht line v-a.being tuft = length 

ok halte the franſuerſary :then deuide the arke 0.9. into 45. equall partes, 

from the point d. to the point o. then from the angle I. dzawe 

es to the firſt 15. of thole partes, and as thoſe lines doe cut the lyne 

v.a. | the tranſuerſarybe graduatedon both his partes, whereunto 
banesbeing framed, dur ſtatfe is finiſhed to pour vſe. 


pere is caffe of another pzojection, which find by p:actiſe to be an 
. infrumentof very great cafe,and certaintie at the Sea, the Sun not 
ze then 45 degrees about the Yo21zon, whoſe vſe is contrarie to 
e bther befo2e demonſtrated, foꝛ by this ſtatfe the beame of the Sun ſha⸗ 
vpon the tranſuerſarp, doth thereby giue the height moſt pꝛeciſelp, 
not regarding how to place the center of the ſtaffe to the eve, ſoꝛ the cozrec- 
tion ofthe parrallax of the fight, and without loking vpon the Sun, whole 


is 
= WR LH e Me at right angles, as — = oy 
om — quarter circle, as is the arke . 

quadzant into 2. eq the line d. n. cutting the 
the point li — gtkes h. into 45;equall partes oꝛ degrees 
center d. toeuery ofthoſe dinfſions, then from the 

point I. bing the third part of the line d.s.vpon the center d.deſcribe an ark 
ot a circle, as is the arke 1 . which is fo2 the tranſuerſary of this ſfaffs,and 


che line d.s. is fo: the from the point o. where the vpper ende of 
fhe tranſuerſarp toucheth d.n.dzaweaparallell to the line d.s. as is 
the line o. y. and as that line doth cut the lines dzawne from the center d. 
ſo mult the faffe d. s be gr 


lagit the line o. . putting that 
part of the ſtaſte wher the point then krom 
the point Llay do lone the degrees, an are the interſections vpon the line o. y 
and ſo is the ſtaffe graduatedz 
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He tranſuerſary at the point i miſt haue an artificial hole nave foz the 


| ſtaffe to runne in, as other ſtames haue, alſo there muſt 
ht wh alc better th fu a (0p e 


1 acke toward the 
de at th the llitte of the 
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Auadrant arten genen. 
Aten Es — —U 
bann den nnen is den purpoſe : and alchongh there werbe te- 
ry much wutten of the commodious and excellent vſesof the Quadzant, pet 
not being an apt inſtrument ur Sea obſeruarions, it hal be trom my pur- 
— — andeþerefore the onelp laying downe of his 


tonne may at this pzelent iſtic. 
—— e hy 
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Of the Aſtrolabie, >. 
A Afrolabteis fherep:eſentation of a grrat circle, 
quadzants,02 deere whithkrumerit th bene le as 
mong D:amen, and is an ex rightly 
W his vle is toeuery Seaman 
- efficiently knowne, it ſhould h vainelabopt foz me to lay downe bis bis 
anddemonttration: cherefoze th hot mt it ſhallſuffice toerpzeſſe him. 
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© voy been great paints taken by meny fo) the enlori ing oſthe de⸗ 
grees contained in an Aurolabie, emong which the rc is a pꝛoied.on to 


conuep the degrees of a quadꝛa nt into the concauity ot an àſt: olabie, where⸗- 


by thele de) rees ſhall be double, to any other Afrolabie, ofthe ſame guanti- 
tie, ſo that the Dunne beame pearting a hole made in the ſide ef the Aftrc/ 
labte, is thereby caried to the degree noted, in the oppeſite concaue pat, as 


by his fozme may appeare. 
Alls my ſelfelabcuring tn the ſame matter. haue founda meane wherbp 


an Arke of a quadzant whoſe ſive is 0. ſate, may be connected into an Aſtros 
labie of 10. . — dioptra ſhall cut his lymbe to right an⸗ 


rme the NN 
en —— 


EE there can bee no — 
|  bhakcaneſtabliſh thecertainty of the vſe ofeither Quadzanto2 Attrolaby at 


Sea; foz vnleſſe ic be in very (mothe water, therecanbs nocertainty of. 
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